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F a high vacuum is carried with a recipro- 
cating engine an extra amount of work 
must be done with the air pump to make 

up for leakage that is unnoticeable with ordi- 
nary vacuum. 


Vacuum is defined asempty space. In en- 
gine and turbine operation it means the re- 
moval of the air pressure in front of the ex- 
panding steam, increasing its useful work. 


Systems which work easily and _ satisfac- 
torily with an absolute pressure of from two 
to three pounds in the condenser, “labor’’ 
and cause worry and work for the operator 
when this pressure is reduced to one-half 
or even to one pound. 


Speaking of absolute pressures, why are 
not all pressure gages graduated to indicate 
the absolute pressure? If this were done, 
it would be one long step in simplifying or 
unifying pressure statements. But that be- 
longs to another story. 


With the advent of the steam turbine there 
came a demand for 
absolute pressures that 


were only dreamed 








Condensers, both surface and jet, had been 
designed to maintain a vacuum of 26 inches 
under ordinary working conditions, and more 
than this, even for a turbine, was considered 
unreasonable. 


But the turbine had come to stay, and if a 
high vacuum could be obtained in the labora- 
tory, it was certain that the same vacuum 
could be approximated in practice. 


When the condenser builder could guaran- 
tee a vacuum within two inches of the ba- 
rometer, he had made such an advance that 
he was asked to do more, and while some 
may not be willing to promise it, any and all 
are able to maintain a vacuum within one- 
half inch of the barometer under ordinary 
conditions of cooling-water temperature. 


But if the high vacuum is so good for 
the turbine, why is it not equally beneficial 
to the reciprocating engine? If the high 
vacuum cools the cylinder, does not the 
work got from the expanding steam more 


than offset this loss? 


Think it over. Be- 
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Johnson and Johnson’s New Power Plant 


Neat and Well Designed Plant Furnishing Power to Manufacture Red Cross Surgical and 


Hospital Supplies. 








The term “clean as a whistle” can 
aptly be applied to the new power plant 
of Johnson & Johnson, New Brunswick, 
N. J. This is the place where the well 
known red-cross surgical dressings and 
hospital supplies are manufactured, the 
preparation of which is carried out under 
species of cleanliness which go beyond 
the ordinary sanitary conditions. This 











ing is covered with sheet-iron plates, of 
neat design, and painted a cream color, 
which harmonizes with the walls. The 
roof is supported by iron girder work, 
also painted a cream color; the outside 
roofing consists of heavy plank and the 
regular slag roof. 

The new engine room, which forms 
an extension to the old one, is 100 feet 


Daily Inspection of Flywheels and Other Special Features 
BY WARREN O. ROGERS 








2, are two Watts-Campbell cross-com- 
pound double-eccentric Corliss engines, 
having cylinders 20 and 40 by 42 inches, 
These engines are each direct connected 
to a 500-kilowatt three-phase 60-cycle 
Crocker-Wheeler generator, running at 
100 revolutions per minute, each be- 
ing equipped with a Locke automatic en- 
gine stop and speed-limit system. The 
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Fic. 1. ENGINE ROOM OF THE JOHNSON & JOHNSON NEw Power PLANT 


has been carried out in the engine room, 
which is light and roomy and kept scru- 
pulously clean. 


BUILDING 


The engine and boiler room are lo- 
cated between George street and the 
Raritan river, the Delaware and Raritan 
canal running between the river and the 
plant. The building is constructed of 
red brick and finished with cream- 
colored enamel brick on the interior, 
with the exception of the wainscoting 
which is of light gray-green color. The 
floor is made of hexagonal, white, vitrified 
tile, each having a dark center. The ceil- 


long by 67 feet wide, making a total 
length of 167 feet for both old and new. 


ENGINE Room 


The original 26 and 48 by 48-inch 
cross-compound Watts-Campbell Cor- 
liss double-eccentric engine is connected 
to the mill shafting by belts running both 
side by side and double on the face 
of the flywheel. The engine runs at a 
speed of 80 revolutions per minute, with 
an average vacuum of 2614 inches, the 
working steam pressure being 130 pounds 
per square inch; this engine is equipped 
with a Monarch engine stop. In the new 
section of the engine room, Figs. 1 and 


main generating sets are always shut 
down by means of the automatic stop, 
the button being placed on the switch- 
board. By pressing this button the mag- 
nets cause the vacuum valve to break 
the vacuum and at the same time close 
the throttle valve. Space has been fe- 
served for an additional 1000-kilowatt 
unit which, when installed, will supplant 
the original engine, and the entire manu- 
facturing plant will then be electrically 
operated. 

There is also a 16x20-inch Erie Ball 
four-valve engine direct connectec t0 an 
160-kilowatt, direct-current Burke Elec 
tric Company generator, running at 4 
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speed of 200 revolutions per minute, the 
voltage being 125. This unit is used for 
excitation purposes when necessary and 
for operating a motor-driven generator. 
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Floor standards are conveniently ar- 
ranged for controlling the condensing 
water from either the canal or reserve 
tank, steam to the steam end of the con- 
denser, air-release valves, valves in the 
high-pressure exhaust between the low- 
pressure cylinder and condenser, and the 
condenser-charging set. The engine and 
generators are painted a dark green 
which sets them off to good advantage 
against the white tile flooring, cream- 
colored walls and ceilings and nickel- 
plated finish of the engines and gravity 
diling system, with which each engine 
is equipped. These two engines operate 
with a vacuum of 26% inches. 


Exciter UNITS 


Besides the steam-driven exciter unit, 
a motor-driven exciter is installed, as 
shown in Fig. 2. It consists of a three- 
Phase 480-volt, 181-ampere Burke syn- 
chronous motor direct-connected to a 
150-kilowatt 120-125-volt 1200-ampere 
ditect-current Burke generator. 

The power plant, which runs day and 
night, is shut down at meal time, and as the 
motor-driven exciter set is used during 
the running time of the large generators, 
it is necessary to provide current for the 
incandescent lighting and small motor 
loads throughout the factory during the 
Shutdown period. To do this, the steam- 
driven unit is brought up to speed, and 
by manipulating the proper switches and 
theostats, operates the motor-driven gen- 
€rator as a direct-current motor which 
drives the synchronous motor as an al- 
ternciing-current generator. When one 
of tre large engines has been started up, 






Oil Sink 


Cylinder Oil 
Engine Oil Feed Line 


Automatic Air 
Discharge Tank 


Oil Sink 


POWER AND THE ENGINEER 


the excitation current coming from the 
steam-driven generator, the motor-driven 
unit is changed back, the direct-current 
end becomes the generator and the al- 
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ternating-current end the motor. These 
changes are made without. shutting 
down, or changing the speed in the least. 


PROPOSED MACHINES 


Another innovation will be adopted in 
the near future, i.e., the installation of 
a 50-kilowatt combination unit having 
a direct-current generator on one end 
of the shaft and an alternating-current 
generator on the other, so that lighting 
and excitation current will always be 
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available for use during such times as 
the entire plant is shut down, as, for 
instance, Saturday afternoon, Sundays, 
holidays, etc., there always being steam 
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PLAN VIEW OF THE ENGINE ROOM AND ARRANGEMENT OF OILING SYSTEM 


on the boilers. This will cut out the 
expense of running the 160-kilowatt gen- 
erating set and motor-driven units as 
now used. 


CONDENSING EQUIPMENT 


Each of the three large engines runs 
condensing, the low-pressure cylinder 
of each unit being connected to a 14 and 
22 by 24-inch steam-driven Deane jet 
condenser, the condensing water being 
taken from a canal, the lift being 18 








Fic. 3. BorLerR Room 
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feet. Owing to the occasional draincze 
of the canal, provision has been made 
for obtaining condensing water from ‘he 
Raritan river. This is accomplished by 
means of two Shepherd vertical engines, 
each direct-connected to a 10-inch cen- 
trifugal volute pump. Only one uni: js 
necessary to furnish the water supply, 
the other being held in reserve. In 
order to decrease the lift from the pump 
to the water levels it was necessary to 
dig a pit in which the engines and pumps 
were placed. These pumps deliver the 
water into a large concrete tank |lo- 
cated under the engine-room floor, and 
between the engine foundation and the 
side wall of the building. 





BoILER ROOM 


The eight boilers in the boiler room, 
Fig. 3, are arranged in two batteries of 
four each, the old unit consisting of four 
250-horsepower National water-tube boil- 
ers. The new units consist of four 275. 
horsepower Stirling water-tube boilers. 
Natural draft and hand firing are used 















in each case. The coal is delivered to 
Fic. 4. BolLeR BUILDING, COAL BIN AND CANAL the fire room in cars which run upon a 
narrow-gage track leading from the front 
of the boilers to the coal bin, located 
on the bank of the canal, Fig. 4. The bin 
holds 6251 tons, which is enough to last 
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Fic. 5. PLAN VIEW OF STEAM PIPING 
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during the winter months when coal de- 
livery is made impossible by water on 
account of ice in the canal. Each fire- 
mali 


is restricted to five shovelfuls of 
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outlet of the ash tank and 
removed. 

The boiler room is 167 feet long and 
72 feet wide, but is open to and on a 


its contents 
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coal to each charge, and when a man 
gets so he cannot obey instructions re- 
garding firing, he is discharged. 

Under the concrete floor in front of 
the boilers is placed the ash pipe of a 
Kellogg vacuum ash-conveyer system, 
which, as the fireman shovels the ash 
and clinkers into the openings, draws 
them into a tank located in the yard. At 
intervals a wagon is placed under the 


POWER LOG. 
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OF PIPING LAYOUT 


level with a room under the engine room, 
the two being separated by pillars and 
short partition walls. In this auxiliary 
room the condensers are placed; also 
the Cochrane horizontal feed-water heat- 
er, the end of which extends a trifle out 
into the boiler room. A duplex pump is 
also located in the boiler room for pump- 
ing water to the tube-cleaning machine. 

The smoke uptake from each set of 


571 


two boilers conveys the hot gases to a 
Green economizer, there being four in 
all, having a total of 9936 square feet 
of heating surface, and 960 tubes. Two 
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of the economizers contain 28 sections 
of eight tubes each, the other two con- 
taining 32 sections of eight tubes each, 
10 feet long. The tubes are cleaned by 
motor-driven scrapers. 

The smoke, after passing through the 
economizers, escapes through two round 
brick stacks, each 175 feet high and 9 
feet inside diameter. The boilers are 
all equipped with Reliance high- and 
low-water alarm columns. An idea not 
always found in boiler-room practice is 
a 3-inch atmospheric pipe connected to 
the steam drum of each boiler. When 
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a boiler is “dead,” the valve in the air 
pipe is opened to allow air to enter while 
emptying the boiler. When getting up 
steam the valve is left open until steam 
blows through. This not only allows 
air to escape, but if the steam gage 
does not register after closing the valves, 
the fireman’s attention will surely be 
drawn to it, who, knowing that steam 
was escaping before the valve was closed, 
will investigate as to the condition of 
the gage. 

Two 14 and 10 by 18-inch Cameron 
boiler-feed pumps supply feed water to 
the boilers, and two Sellers injectors 
are installed ready for emergency. The 
feed water, after passing through the 
economizers, is delivered to the boilers 
at a temperature of from 280 to 300 de- 
grees, the flue gases passing from the 
boiler at from 600 to 650 degrees, and 
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The returns from the factory and drip 
pipes are connected to ten Bundy and 
fourteen General Fire Extinguisher Com- 
pany’s traps which deliver the water of 
condensation to the Cochrane heater from 
which it is again pumped to the boilers. 


OiL SYSTEM 


Up in the top of the engine room are 
placed two oil tanks, one for engine and 
one for cylinder: oil. The cylinder oil 
is elevated to the tank by means of a 
small duplex oil pump. The engine oil 
is elevated by compressed air, the oil 
flowing from the engine by gravity to the 
oil filters located in the basement. After 
filtering the oil runs by gravity to a cyl- 
inder strong enough to withstand an air 
pressure of 35 pounds. The oil as it 
rises in the oil cylinder lifts a float, which 
operates a valve, thus admitting air to 
5210 6251 
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enters the stack at a temperature of 300 
to 350 degrees. A general plan view of 
the boiler room is shown in Fig. 5. 


PIPING 


The piping throughout the plant is 
simple and well planned, each boiler be- 
ing connected to the 10- and 12-inch 
extra-heavy header by 6- and 8-inch 
pipe. The old 12-inch pipe i$ connected 
to the new 10-inch section, the whole 
making a header 144 feet long, made up 
of three sections, fitted with van stone 
joints throughout. All outlets are bolted 
to nipples welded to the header. The 
pipes connecting the old boilers to the 
12-inch header are 8 inches in diameter, 
those connecting the new boilers being 
6 inches in diameter. Long-radius bends 
are used in all cases, and nothing 
but copper corrugated gaskets and Van 
Stone joints are used throughout on all 
pipe over 4 inches in diameter. The 
header is supported every 8 feet by 
hangers and brackets as the case de- 
mands. An elevation of the piping in 
the boiler room is shown in Fig. 6. 

From the header the engine steam 
mains are piped in under the engine- 
room floor, and pass vertically through 
the floor and dropped down into a Coch- 
rane separator which is located above the 
high-pressure cylinder of each engine. 
The steam pipes are protected by suit- 
able insulation, and in the engine room 
this covering is incased in planished iron. 

Extra-heavy Scott valves are used on 
the main pipe line, and are so made 
that the valve stem may be packed when 
the valve is open. Between the header 
and each boiler is a Davis automatic 
combination release and back-pressure 
valve. 


the cylinder and forcing the oil up into 
the oil tank. 

Between each high- and low-pressure 
cylinder is placed a combination gage- 
board and oil sink. They are made in 
the form of a drum, with a door in the 
front. Two faucets for filling cil cans 
are arranged on the top of each, and a 
valve for shutting off the flow of oil to 
the oiling system on the engines is within 
handy reach. 


SPECIAL FEATURES 


Some of the regular routine work of 
the plant. differs somewhat from that 
found in some others. ~ For instance, 
Chief Engineer Walter Burns takes the 
view that as his company pays him to 
keep the plant running, it is his business 
to see to some things himself, one duty 
being that of personally testing the fly- 
wheel and generator spider each day with 
a hammer; also nut and pins liable to 
work loose. A report is then made out, 
similar to that shown in Fig. 7, and filed. 
In this particular instance it shows when 
and by what company the wheel was in- 
spected. A report sheet, gotten up and 
used by Engineer Burns, is shown in 
Fig. 8. It needs no comment, other than 
to call attention to the fact that all un- 
necessary data are eliminated. 

Fig. 9 shows a diagram of the coal 
bin which is divided into eleven sections 
by tie rods, each section holding the 
amount of coal in tons indicated by the 
figures, the upper figures showing the 
amount of coal the bin holds when 
heaped, the lower figures the amount 
when the coal is level with the top of 
the bin. Reading from left to right, the 
figures give total capacity of bin, up to 
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the particular point they refer to. In t 
first instance the total amount is 62: 
tons and in the latter, 4484 tons. By 
this method the total amount of coal can 
be determined, regardless as to how many 
sections are empty at any time. 


SWITCHBOARD 


The switchboard consists of 14 panels 
of blue Vermont marble. These various 
panels contain the switches for control- 
ling the various machines, also the nec- 
essary recording instruments, and time- 
limit relays controlling the automatic 
switches of the respective circuits. They 
are connected in series with the second- 
ary coils of the series transformers. 

There are also the necessary recording 
instruments for recording the current on 
either of the phases; also recording 
wattmeters. Another arrangement is the 
indicating lamps, which show red and 
ring a bell when the switches are auto- 
matically tripped. 

The panel for the steam-driven direct- 
current unit contains the necessary cir- 
cuit breakers and reverse-current relay 
attachment. The relay is to open the cir- 
cuit breaker in case of a reversal of cur- 
rent on the generator. A recording watt- 
meter records all of the output of the 
steam-driven unit. The board also con- 
tains a differential ammeter, the pointer 
reading to the right when the motor- 
driven exciter generator is operating as 
a generator, and to the left when oper- 
ating as a motor. There is also a power- 
factor indicator reading to the right for 
lagging current or low power factor, and 
reading to the left for leading current. 
A synchronizing indicator, with both the 
dial and lamps, is used when putting two 
machines in parallel. 

The board contains two sets of bus- 
bars, which permit of operating either 
generating unit on separate busbars or 
both on either bus. The reason for 
this arrangement is due to the practice 
of shutting the engines down during the 
noon hour. It is not always easy to get 
large units running at the same speed 
at short notice, but with this arrange- 
ment the engines can be started up and 
each carry its separate load. When the 
work of getting up to speed has been ac- 
complished, the engineer can take his 
time in synchronizing the units, and 
when in step, the tie switch between the 
two busbars is thrown. Double-throw 
switches are used on both the feeder and 
generator circuits. 


————] 








According to Lloyd’s Register for 
1909-10, recently published, it appears 
that the ocean tonnage of the world 
amounts to 41,449,767 tons as compared 
with 40,922,842 tons one year ago. Of 


these totals 36,473,102 tons and 25,723,- 
095 tons represent gross tonnage of 
steam vessels for 1909 and 1908, 
tively. 
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Squares and Cubes in Machine Design 





BY R. A. PHILIP 





Conclusive proof cannot always be 
given that a proposed machine will work. 
When reasoning and calculations fail 
actual trial must be made, and where the 
machine is very expensive to construct a 
model must be used as a substitute. A 
demonstration that a model will work suc- 
cessfully when made exactly to scale, 
though smaller, with the proper materials 
for each part of a full-sized machine ex- 
actly duplicated, offers a visible proof 
which may appear sufficiently convinc- 
ing to be accepted as final. 

In some cases, such as perpetual-mo- 
tion machines, an attempt to construct a 
working model adequately demonstrates 
the fallacy of the design; in others, how- 
ever, the operation of the machine may 
be essentially different from that of the 
model. In such cases the success may 
depend on the proper balance of differ- 
ent forces and mere difference in- size 
in the structure may be sufficient to alter 
the relative proportions of these forces; 
the greater the difference in size the more 
radical the resulting change. 

It is evident that a bar of iron a foot 
square should be 144 times as strong as 
one an inch square and that a cubic foot 
of iron should be 1728 times as heavy as 
a cubic inch of the same metal. Again, 
if the section is a square yard it is 9 
times as strong as if it is a square foot, 
while a cubic yard is 27 times as heavy as 
a cubic foot. Instead of iron the material 
might of course be stone or wood or 
bone equally well. These statements may 
seem to be little more than a repetition 
of the weights and measures tabulated in 
school arithmetics. However, they point 
out a principle which, being extremely 
elementary, is consequently far-reaching, 
in fact, almost universal in its effects. 
This is: 

Strength varies as the square, while 
weight varies as the cube of the linear 
dimensions. 

Now weight and strength are funda- 








mental features of machine design, and 
consequently every machine and every 
part of every machine are affected. 

A rope supporting a weight is a direct 
illustration. Compared to a model weight 
and rope of one-half the linear dimen- 
sions the original rope which is only four 
times as strong is called on to carry eight 
times the weight. It follows that a demon- 
stration that the model rope will sustain 
the model weight does not prove that the 
strength of the original rope is adequate 
for the original weight. With eight times 
the weight acting against four times the 
strength the ratio of weight to strength 
has been doubled. Were the original of 
ten times the linear dimensions of the 
model, the ratio instead of being doubled 
would have been increased tenfold. As 
the size increases the disruptive forces 
due to weight gain on the resisting forces 
proportionately. At some point a critical 
dimension will be reached at which the 
forces will be equal. Above this point 
the strength will be insufficient to support 
the weight. 

Beams furnish good illustrations of the 
principle. A beam if sufficiently long will 
break under its own weight, while a 
small-scale model will support both itself 
and additional load. The smaller the 
model the greater the proportion of ex- 
ternal weight it will bear. Beginning at 
the critical point where it is barely able 
to sustain itself the factor of safety in- 
creases as the dimensions diminish. 

Machines have the same elementary 
parts. Beams and columns at rest con- 
stitute the frame, others in motion are 
the working parts. Perhaps shafts con- 
stitute the most characteristic feature of 
machinery, being used in profusion in 
watches, engines, vehicles, printing 
presses and other contrivances, and every 
shaft is a beam. Complementary to shafts 
there must be bearings, and the support- 
ing power of the bearing is again as the 
square of its linear dimensions, while the 


weight of the shaft and wheels sup- 
ported is as the cube. 

In a vertical engine and its model the 
same steam pressure will produce the 
same unit stresses in the piston rod, but 
the resultant upward pressure on the 
bearing caps will be vastly different. In 
the model the cap must be securely fast- 
ened to hold the shaft down against the 
pull of the piston rod when the steam is 
acting upward; in the éngine the weight 
of the flywheel may be sufficient without 
the aid of the cap. 

Some machines and large machines re- 
quire parts of different proportions. To 
attempt to build a line of engines, say a 
one horsepower and a two and a five 
horsepower, and so on up to 50 horse- 
power, all from the same drawings by 
merely increasing all of the dimensions 
in a uniform proportion would result in 
failure. Manufacturers frequently ex- 
hibit a line of engines or pumps or other 
machines that have such a close family 
resemblance that a superficial view would 
lead to the conclusion that such a plan 
had been followed. A careful examina- 
tion of a well designed line will show, 
however, that the differences are as im- 
portant as the similarities. The general 
design of a line of machines is that suited 
to the ones of mean size. Here the gen- 
eral proportions of shafts, bearings and 
other parts are very good; as the ex- 
tremes are approached these proportions 
get worse; finally the general design be- 
comes so unsuitable that a revision is 
necessary. For example, in belted gen- 
erators the design usually changes from 
two to three bearings between the 300- 
and 500-kilowatt sizes. It follows that 
uniformity of design is not found from 
the smallest to the largest sizes. The 
smallest are according to one plan, the 
intermediate to another and the largest 
on still another, the different lines fre- 
quently overlapping.—Stone & Webster 
Public Service Journal. 








Great Turbine Plants for Chicago 








Chicago, which has in the Fisk and 
Quarry street stations, one of the great- 
est aggregations of power machinery in 
the world, is soon to have greatly in- 
creased facilities in this regard, accord- 
ing to plans which have lately been an- 
nounced by the Commonwealth Edison 
Company. These provide for the invest- 
ment of $15,000,000 or $20,000,000 in 
building a series of power plants on a 
site, 109 acres in extent. recently acquired 
ai an expense of $331,000 and located 
on the west side of the north branch of 


the Chicago river between Roscoe street 
on the south and Addison street on the 
north. The plants will be erected as the 
needs of the service demand, and each 
will contain six enormous generating 
units. Work on one of the stations and 
perhaps two, it is said, will commence 
at once, and it is estimated that the 
ultimate capacity to be installed here will 
reach 350,000 horsepower. It is well 
known that the load on the company’s 
stations in the southwest portion of the 
city has been increasing faster than the 


generating capacity could be installed to 
meet it; in fact, during the last twelve 
years the load has doubled every three 
‘years. The new stations will be located 
in the northwest section of the city and 
will be designed to meet the demands of 
the rapidly growing business in that sec- 
tion. 

With the above announcement comes 
the knowledge that Chicago within a few 
years is to boast of the most gigantic 
turbine electric-light and power system 
in the world. 
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The Design of Surface Condensers 


A Rational Process for the Proportioning of Surface Condensers, with Examples and 
and Some Interesting Discussion of Its Application 








BY R. M. NEILSON 








This paper, read before the Institution 
of Engineers and Shipbuilders in Scot- 
land, is here presented only in abstract, 
the complete paper being procurable from 
the Institution. 

The condensation rated depends on: 

1. Inlet temperature of circulating wa- 
ter. 

2. Velocity of circulating water. 

3. Diameter of tubes. 

4. Length of tubes. 

5. Number of passes made by water 
through the condenser. 

6. Cleanness of tubes. 

7. Vacuum. 

8. Temperature and wetness of steam 
when entering the condenser. 

9. Amount of air entering the con- 
denser with the steam. 

10. General design of condenser as re- 
gards flow of steam. 

11. Capacity of the air pump. 

It may be taken for granted that the 
law that the rate of heat transmission is 
directly proportional to the difference in 
temperature is sufficiently correct for 
condenser calculations. 

It is usual to employ k to represent the 
transmission of heat per unit of surface 
per unit of time and per degree dif- 
ference in temperature between the fluids. 
If F is taken to represent the rate of 
heat transmission per unit of surface and 


tv, ti, and to 
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Fic. 1. TEMPERATURES OF CIRCULATING 
WATER AND TEMPERATURE CORRES- 
PONDING TO VACUUM 


6 to represent the difference in tempera- 
ture, then 
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(1) 


The author has made out a scheme for 
the design of condensers which, he be- 
lieves, allows for all the varying condi- 
tions usual in practice which are worth 
taking into account. In view of the want 
of experimental knowledge he has had to 
make assumptions which further knowl- 
edge may show to be more or less inac- 
curate; but the scheme will, he hopes, 
illustrate what could be done after fur- 
ther experimental data have been ob- 
tained. 

The scheme is as follows: 

Let 

S= Aggregate cooling surface in 
square feet, 
N = Number cf tube elements,* 


200,000 





100 
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Fic. 2. RIsE IN TEMPERATURE AND QUAN- 
TITY OF CIRCULATING WATER 


L=Length of tube elements in 
feet,* 
P—Number of water passes, 
D= External diameter of tubes in 
inches, 
t = Thickness of tubes in inches, 
d=Internal diameter of tubes in 
inches, 
1 = Length of tubes in feet, 
v = Velocity of water through tubes 
in feet per second. 
Let 
O— Aggregate weight of water 
passed through tubes per 
hour in pounds, 
W = Aggregate weight of steam 
condensed per hour, 





*By a tube element is meant the one, two, 
three or more tubes which the water passes 
through in series. If a condenser has 4000 
tubes 12 feet long, and the water makes two 
passes through the tubes, there will be 2000 
tube elements each of a length of 24 feet. 


ty — Temperature corresponding to 
vacuum for pure. steam, 
Fahrenheit scale, 

tj Inlet temperature of circulat- 
ing water, Fahrenheit scale, 

to = Outlet temperature of circulat- 
ing water, Fahrenheit scale, 


Om 
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Fic. 3. MEAN TEMPERATURE DIFFERENCE 
BETWEEN STEAM AND CIRCULATING 


WATER 


4 


6m — Mean difference in tempera- 
ture between steam and wa- 
ter in degrees Fahrenheit, 

P = Absolute pressure in condenser 
in pounds per square inch, 

= British thermal units trans- 
mitted through metal of con- 
denser tubes per square foot 
per hour per degree Fahren- 
heit mean difference in tem- 
perature between steam and 
water, 

K= Pounds of steam condensed 
per square foot of cooling 
surface per hour per degree 
of mean difference in tem- 
perature Fahrenheit between 
steam and water. 

A is a factor depending on the air rich- 
ness of the steam entering the condenser. 

Y is a factor depending on the clean- 
ness of the tubes. 

Z is a factor depending on the gen- 
eral design of the condenser. 

Before designing any condenser W, p 
and ¢# must be known. These particu- 
lars are usually supplied to the designer; 
if they are not, they must be assumed. 
He must also be given or must assume 
particulars, which will allow him to give 
values to A and Y. According to the pres- 
ent scheme the designer will then set 
about the design of the condenser as fol- 
lows: 

First, he will fix upon the genera! na- 
ture of the design; this will determine 
the value of Z. Then he will fix upon D 
and ¢. 

Thereafter, from past experience oF 
from a brief preliminary investigation, he 
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wil! decide upon a suitable value for fo. 
Any value may be fixed upon for to 
greater than # and less than ty. The 
nearer to is to ti, that is, the less the 
rise in the temperature of the circulat- 
ing water, the greater must be the quan- 
tity of water passed through the conden- 
ser per hour or per minute in order to 
condense the given amount of steam. 
On the other hand, the nearer ¢o is to 
ty the less is 6m and hence the greater 
must be the cooling surface for any given 
value of K. When water is cheap and 
pumping power small, to should be given 
a lower value than when water is dear 
or the pumping power high. When cool- 
ing towers are employed, it is desirable to 
keep down the value of Q, firstly, to re- 
duce the expenditure of power in pump- 
ing the water up the tower, and, sec- 
ondly, to lessen the cost of the tower, the 
latter expense being more affected by the 
quantity, than by the temperature, of 


the water. A relatively high value of fo 
should, therefore, be chosen in such 
cases. 


Having fixed on to, the designer will 
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Fic. 4. VELocITy OF CIRCULATING WATER 
(FEET PER SECOND) AND NUMBER 
OF TUBE ELEMENTS 


calculate Q and 4m. 
from the equation 


Q can be obtained 


O = ua (2) 
o=—— it 

This equation is only approximately cor- 
rect; it is sufficiently good for condenser 
work and is convenient to use. It as- 
Sumes that 1000 B.t.u. are put into the 
Circulating water for every pound of 
Steam that is condensed. 
n the calculation of Om 


— 


it should be 


note: that the mean temperature of the 
Circli'ating water is not necessarily—al- 
thou: it often is approximately—the 
arithnetic mean of to and #. The mean 
temp rature of the steam is a certain 
amo:'nt below the inlet temperature ac- 
cerd'g to the quantity of air in the 
Stear>. the Capacity of the air pump and 
Kn onditions. Equations for ®m_ in- 
oly: 


: the use of hyperbolic logarithms 
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are not to be recommended for condenser 
work. The usual hyperbolic equation is 
based on the assumption that the fluid on 
each side of the tubes is homogeneous, 
which is far from being true in the case 
of the air-steam mixture in a condenser. 
A simpler formula, such as 

bu = ty — ot& a 3 


Cc (3) 


in which C is varied slightly to suit the 
conditions of the case, is to be recom- 
mended. 

The designer will now fix on v, which 


0.45 
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Fic. 5. STEAM CONDENSED PER Hour 


may be given any value. A very small 
value of v is objectionable as making K 


low. On the other hand, a very high 
value involves a very great frictional 
head. What is the best velocity in one 


case is not the best in another. 
N can then be obtained from the equa- 
tion 


— a ” md? ~— (4) 
60 X 60 X 62.4 _ 4X 144 4 
which simplifies into the form 
) 
N = 0.000816 © - (5) 





VC 
The designer will now calculate K from 
an equation of the nature of 





= - ©) 





This equation takes into acount all the 
factors which influence K, and which are 
considered of sufficient importance to be 
allowed for. The values of C:, C., Cs, 
C. and C; should be obtained from ex- 
perimental investigation. 

The designer can now calculate S from 
the equation 

W = SK 6m (7) 
and from S and WN he can obviously get 
L from the equation 


. ) 
S=NXLx*2 


(8) 
which can be expressed in the more con- 
venient form of 

> 


L= 3.82 ND 


(9) 
The determination of L allows the de- 
signer to fix on a suitable value for P, 
so as to have a convenient and economi- 
cal tube length 1. 
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This completes the design of the con- 
denser except for details. 

The curves in Figs. 1 to 6 show the 
chief particulars of condensers worked 
out by the author, according to the 
scheme, for vacua varying from an abso- 
lute pressure of 2.5 to an absolute pres- 
sure of 0.85 pound per square inch. 
The accompanying table gives the chief 
particulars. 

In working out these particulars, Equa- 
tion 6 has had values supplied for C, to 
C;, as follows: 

C.= 10, C:= 18, C,=— 70, C.=—05, 
and in Equation 3, C has been given the 
value of 2'4. These values have not been 
chosen wholly arbitrarily, but it is prob- 
able that some of them will require con- 
siderable adjustment as determined by 
experimental research. 

The author hopes that he has shown by 
the above example of the employment 
of his suggested scheme that, after cer- 
tain constants have been obtained by ex- 
perimental research, it will be possible to 
design condensers in a scientific manner 


16,000 
15,000 
14,000 
13,000 
12,000 
11,000 
™ 10,000 
9,000 
8,000 


7,000 
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Fic. 3. TUBE-COOLING SURFACE, LENGTH 
OF TUBE ELEMENTS AND LENGTH OF 


TUBES 


which will allow for all important condi- 
tions and will involve a minimum of 
guess work. Even before further ex- 
periments have been made, a scheme of 
this nature would appear to be of some 
use, 

The author now ventures to offer sug- 
gestions as to the most profitable lines on 
which experiments should be conducted. 
Much time has in the past been almost 
thrown away on more or less elaborate 
and painstaking experiments which, from 
their nature, could extend our knowledge 
no further than that, under the particular 
conditions of the test (which might never 
be repeated), certain results would be ob- 
tained. The fundamental principle on 
which experiments should be conducted 
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should be to differentiate the several fac- 
tors in Equation 6, or equivalent equation, 
which influence K, and in each series of 
experiments to vary only one factor at a 
time. One profitable series of experi- 
ments would consist in varying the pres- 
sure in the condenser while maintaining 
constant the air richness at any part of 
the condenser, and also keeping constant 
the velocity of the circulating water. Such 
an experiment has possibly never hereto- 
fore been attempted; the air richness at 
the air-outlet end of the condenser has 





Cooling Surface 
arranged in this space. 


Steam 
> -——> Air 


Inlet — Exit 
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Power 


Fic. 7. SUGGESTION FOR CONDENSER AR- 
RANGEMENT 


usually been allowed to vary when the 
pressure varies, which, of course, pre- 
vents it being seen how much of the 
change in results is due to variation in 
the pressure and how much to variation 
in the air richness. This experiment will 
present some difficulties, but should not 
be impracticable. The air richness could 
be measured by temperature readings.+ 
Another series of experiments would con- 
sist in varying the air richness and keep- 
ing p and v constant, and another in vary- 
ing v and keeping p and A constant. A 
further series would consist in main- 
taining A, p and v constant, and varying 
Y by increments of equal amount by 
placing envelops or jackets of noncon- 
ducting material of known thickness on 
the tubes. 

As regards the general design of a 
surface condenser the author ventures 
to give his opinions, as follows: 

High steam velocity is conducive to 
condensation. But the higher the steam 
velocity the greater is the drop in pres- 
sure within the condenser, as it is this 
drop which produces the flow. Hence a 
compromise has to be struck. 

It would appear to be advantageous to 
arrange the design, as far as practicable, 
so that the steam sweeps into, and—until 
condensed—through, the condenser in 
regular stream lines with a minimum of 
eddying. The steam entering the con- 
denser contains a very small proportion 
of air. As the fluid passes into and 
through the condenser, the steam gets 
condensed, till, at the air exit or air- 
pump suction port, the air forms a large 
proportion of the air-steam mixture. 

As the pressure throughout the con- 
denser is nearly constant, the volume of 
the air-steam mixture contracts very 


*In an air-steam mixture in intimate asso- 


ciation with water there is, for any given 
temperature and any given pressure, only one 
possible ratio of air to steam by weight. 
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rapidly from the inlet to the exit end. 
It would, therefore, appear to be desir- 
able to make the passage for the flow of 
the steam and air of converging form, as 
shown diagrammatically in Fig. 7. 

It is not necessary that the fluid should 
move in straight lines; it can move in 
a curve or-in a serpentine or other path, 
as may be thought desirable, to allow 
of a convenient design of condenser. The 
steam should have easy access to the 
whole of the cooling surface, over which 
the work of condensation should be as 
evenly distributed as is practicable. 

The velocity of the steam in the ex- 
haust pipe can be allowed to be con- 
siderably greater than the velocity be- 
tween the tubes in the condenser, as the 
friction of one large passage is less than 
that of several small passages of equal 
aggregate cross-sectional area, although 
account must be taken of the fact that 
friction consequent on velocity within the 
condenser is to a certain extent useful 
in assisting condensation, whereas fric- 
tion in the exhaust pipe is entirely harm- 
ful. Moreover, as the friction increases, 
approximately at least, as the perimeter 
of the passage, and the area increases 
as the square of the linear dimensions, 
higher velocities can pe allowed in the 
exhaust pipes of large than in those of 
small condensers—an important point 
not generally recognized. 

Higher velocities can be allowed with 
low, than with high, exhaust-steam pres- 
sures, both in the exhaust pipes and be- 
tween the tubes in the condenser, due 
to the lesser density of the steam at the 
lower pressures. 

The following formula may be of use 
in determining the area of exhaust pipes 
or ducts: 

ws pos po 


A C (10) 


where 


A= Area of exhaust pipe or duct 
in square feet, 


W = Pounds of steam per hour pass- 


ing through this pipe or 
duct, 
V=Volume in cubic feet of one 


pound of this steam, 


f= Periphery in feet of a figure of 

the shape of the cross-sec- 

tion of the exhaust pipe or 

. duct and of an area of one 
square foot, and 


C= Constant which for condensers 
for land turbines may be 
taken at 16,000. Where 
weight is of greater import 
or back pressure of less con- 
sequence, C may be given a 
higher value. 


When fixing the aggregate area for 
the flow of steam when entering the 
spaces between the tubes in a condenser, 
the following formula may be used with 
good effect: 
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0.5 

A,= “ (rt 

where 

A; = Aggregate area, 

W and V = Same as in the previous 
formula, and 

C,= Constant the value of which 

should lie between 35,000 

and 55,000, according to the 

conditions of the case. 

If the water of condensation is with- 
drawn from the condenser by a separate 
pump from that which withdraws the air, 
and if this water is intended for boiler 
feed and that only, it is advisable to 
withdraw this water from the condenser 
as soon as possible after it is condensed, 
as otherwise, not only is it cooled to the 
disadvantage of the boiler, but, by flood- 
ing the cooling surface, it adversely af- 
fects the condensation of the steam. If, 
however, the wet air-pump system is 
adopted, the conditions are changed, as 
the cooling of the water of condensation 
may be very beneficial to the pump. 

The tubes should not, as a rule, be 
more than 34 inch external diameter, ex- 
cept when the impure state of the con- 
densing water necessitates a larger diam- 
eter. Tubes of greater diameter involve 
a larger, heavier and more costly con- 
denser,,and, more often than not, when 
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Fic. 9. Upwarp STEAM FLow 


the tube length is limited, they involve 
a greater circulating-water pump power 
owing to the necessity of giving the 
water one er more additional passes 
through the condenser to obtain the de- 
sired velocity. 

Short tubes with a great number of 
passes should, if possible, be avoided. For 
a given length of tube element it is bet- 
ter, as far as pump power is concerned, 
to have relatively long tubes with ‘w0, 
or at most three, passes, rather ‘an 
relatively short tubes with four or more 
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passes. There are objections, however, 
to condensers which are formed as in- 
dependent structures, having an exces- 
sive ratio of length to cross-sectional 
area, so that in the case of small con- 
densers it is desirable to strike a com- 
promise, and four or more passes may 
have to be arranged to give the requisite 
length of tube element, without the over- 
all length of the condenser reaching an 
excessive figure. In this connection 5- 
inch tubes have an advantage over 34- 
inch tubes for small condensers, insofar 
that they call for a less length of tube 
element. A minimum of two passes must 
often be provided to obtain a countercur- 
rent effect, and it may sometimes—al- 
though the author thinks rarely—be de- 
sirable to increase the passes to three 
solely to improve the countercurrent ac- 
tion. 

Sometimes the position in which a 
condenser has to be located necessitates 
a short tube length to allow of the tubes 
being withdrawn, so that the ratio of 
length to cross-sectional area has to be 
reduced below what would be most ad- 
visable for economical working of the 
plant. 

In the table illustrating the use of the 
formula, the number of passes in the 
several condensers has been fixed at 
either two or three. The condensers rep- 
resented by the last two columns are 
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separate the water of condensation from 
the steam and air, this arrangement is 
convenient, as the water finds its way 
by gravitation into the air pump. The 
arrangement is also convenient in the 
case of vertical marine or other engines 
by allowing a minimum length of ex- 
haust pipe. With steam turbines of the 
horizontal type in power stations on land, 
the arrangement is also very suitable, as 
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is in any way beneficial to the condensa- 
tion of the steam, because in certain 
cases an upward flow would appear to 
have advantages as regards the layout 
of the plant. Such cases will occur 
less often with a wet, than with a dry, air 
system. 

For example, in turbine steamships a 
usual condenser arrangement is as shown. 
in Fig. 8. With an inverted condenser 
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PARTICULARS OF SURFACE 


CONDENSERS FOR DIFFERENT VACUA. 























| | 
p |” a Pia ™ 2.5 | : | 1.5 1.25 1 0.85 
W Lh, of steam per hour, 56,000 | 56,000 56,000 56,000 56,000 56,000 
Factor depending on amount | 
4 reo oe 1 1 1 1 1 1 
Y eatin” 7% cleanness 5 5 z 5 5 5 
r Factor depending on general 
Z . plies of pine Per 1 1 1 1 1 1 
D_ External diam. of tubes, inch. 0.75 0.75 0.75 0.75 0.75 0.75 
| 
i Thickness of tubes, inch, 0.048 | 0.048 0.048 0.048 0.048 0.048 
d Internal diam, of tubes, inch. 0.654 0.654 } 0.654 0.654 0.654 0.654 
+: ew ans 127 | 116 110 | = 102 7 
t; 2 ( Inlet temp., degrees Fahr, 82 82 | 82 82 82 82 
ty g) Outlet temp., degrees 120 113.5 | 105 99.8 o4 90.2 
tobi = Sa ie 23 17.8 12 8.2 
Q Lb. of water per hour, 1,472,000 | 1,775,000 | 2,435,000 | 3,145,000 4,660,000 , 6,840,000 
a: oe Oo 26 .6 20.2 16.3 11.5 8.4 
Vel. of —— feet per 1.94 2.33 3.0 3.61 4.56 5.6 
N Number of tube elements. 1,450 1,455 1,550 1,665 1,956 2,330 
Lb. of steam condensed per | 
7 1our per sq.ft. of coolins sur- 
K face per degree Fahr. mean | 0.304 0.326 0.356 0.377 0.401 | 0.419 
difference in temp, between | 
Steam and circ, water. | 
S Cooling surface, sq.ft. 5,850 6, 450 7,800 9,120 12,140 15,950 
L Length of tube elements, feet. 20.6 22.6 25.5 27.9 31.7 34.9 
P Number of Water passes, 2 2 2 | 3 3 | 3 
l Length of tubes, feet. 10.3 11.3 12.75 9.31 10.57 11.63 
useful in illustrating the scheme, but the condenser can be placed immediate- 


would rarely, if ever, be called for. It 
'S rarely advisable to design a condenser 


for more than 27!4 inches of vacuum 
with circulating water at 82 degrees Fah- 
renheit, 

As regards the direction of flow of the 
Steam: through a condenser, it is usual 
to lit the steam at the top and with- 
a the air from the bottom of the con- 

en 


When no means are taken to 


ly below the exhaust end of the turbine, 
and a very short exhaust pipe provided, 
while the air pump can conveniently be 
placed so that its suction pipe is just 
below the level of the bottom of the con- 
denser. 

It would be instructive, however, +o 
have the opinion of makers and users of 
condensers as to whether a downward 
flow of the steam through the condenser 
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the arrangement would be according to 
Fig. 9. The inverted arrangement ap- 
pears to have the following advantages: 

1. A shorter and more direct exhaust 
pipe can be employed, thereby involving 
a saving in cost, weight and back pres- 
sure. 

2. The top half of the turbine casing 
can be removed without interfering with 
the exhaust pipe. 

There may be other advantages which, 
however, as being questionable, will not 
be mentioned. 

The usual reason given for admitting 
the steam at the top of the condenser and 
withdrawing the air at the bottom, is that 
air is heavier than steam, and will, there- 
fore, naturally tend to fall to the bottom 
of the condenser. It is true that a cubic 
foot of air weighs more than a cubic foot 
of steam at the same temperature and 
pressure, but, considering the law of the 
diffusion of gases, and considering also 
the high velocities within a condenser, 
this reason does not appear convincing. 
An unquestionable advantage of the 
downward-flow arrangement is that the 
air and water of condensation can be 
withdrawn from the condenser through 
the same port. This advantage is, how- 
ever, small, and applies only with wet 
air-pump systems. 

The science of condenser design has 
been considerably developed of late, al- 
though progress has been slow. More 
rapid advance may, the author considers, 
be expected in the near future. To show 
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the want of knowledge or want of ap- 
preciation among designers and users 
of surface condensers of the action with- 
in these vessels, a few examples may be 
cited of designs which have been tried 
and which still find advocates, although 
the arrangements for the flow of the 
steaml appear very unsatisfactory, and 
the designs embody, as far as the author 
can see, few or no advantages which could 
not be obtained by suitable orthodox ar- 
rangements. 

Firstly, there is the design with the 
steam inside and the condensing water 
outside the tubes. Consider a condenser 
of this type suitable for a turbine. Sup- 
pose that the tube length is 6 feet (which 
is not great for a large-capacity con- 
denser), that the tubes are of 0.75 inch 
external and 0.654 inch internal diam- 
eter, that the vacuum is 28 inches, and 
that the condensation rate is eight pounds 
of steam per square foot of cooling sur- 
face per hour. 

Let 
l= Tube length in feet, 
d=JIntcriial diameter of tubes in 
inches, 
w — Pounds of steam entering each 
tube per hour, 
vg — Velocity of steam at inlet to 
tubes in feet per second, 
$= Interior surface of each tube in 
square feet, 
V = Volume of one pound of steam 
in cubic feet. 
Then 


Ww 


—-—pounds of steam condensed per 
Ss 


square foot per hour. 


wv =a" wV 
=- — + —_—— = O. 6 —; I2 
” 3600 4 X 144 bai za: ' ) 
and, as 
—74dl 
~~ $2 
Oe A 
ad 2s 


and therefore 

wVv 

a a 
With the values given above for (w—s), 
Zl and d, and with the knowledge that 
the one pound of steam at 28 inches 
vacuum occupies about 335 cubic feet, 
one obtains 


wi lV 
x 


l e 
Us = 0.16 xX —+= 0.013 — 
12's s 


Vg = 0.013 x SX 2 335 = 328 
feet per second. To prevent a back pres- 
sure which would prejudicially affect the 
turbine to a material extent, the steam 
velocity in the condenser should not ex- 
ceed about 280 feet per second; and a 
maximum velocity of only about 200 feet 
per second at 28 inches vacuum is usu- 
ally arranged for where possible in good 
designs of condenser for steam turbines 
on land. 
With 200 feet per second, 
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so that for equal effect the design with 
the steam inside the tubes would seem to 
require a greater cooling surface than a 
good design with the steam outside the 
tubes in the ratio of 8 to 4.9. 

Now, consider a condenser of this type 
for a reciprocating warship engine (for 
which such condensers have been used). 
Suppose that, as before, d= 0.654, but 
that in this case / = 10, the condensation 
rate is 18 pounds of steam per square 
foot per hour, and the vacuum is 25 
inches, at which pressure V = 142. 

Then 


vs = 0.013 X 18 X Lat. BO 
0.654 
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feet per second. It would be possible 
with this design of condenser to keep the 
steam velocities within desirable limits by 
employing sufficiently short tubes, but 
this would in most cases involve an in- 
convenient design, and, moreover, the 
steam velocity would be unnecessarily 
low at all parts of the tubes except the 
inlet ends. The design might be per- 
missible in condensers of very small ca- 
pacity.* 

It has been claimed for condensers of 
the type shown in Fig. 10 that a high 
water velocity can be obtained with a 
short tube length and without the neces- 
sity of employing tubes of inconveniently 
small bore. This is undoubtedly the case; 


K and H 





Vv 


Fic. 11. VARIATION OF K AND H WITH 
VELOCITY OF CIRCULATING WATER 


but the design has features which are 
strongly objectionable; and the same ve- 
locity could be obtained with the same 
cooling surface and the same amount of 
circulating water by employing 5¢-inch or 
34-inch tubes suitably arranged in the 
orthodox way. 

The author has not the exact dimen- 
sions of all the parts of this condenser, 
shown in Fig. 10, but the important items 
are approximately as follows: 

Sixty-one tubes, 114 inch external, 1% 
inch internal diameter, and 3 feet 6 inches 
long. 

Sixty-one tubes, 1 inch external, 13/16 
inch internal diameter, and 4 feet 6 inches 
long. 


*Since the above was written, Vice-Admiral 
Oram has, in his recent address to the Junior 
Institution of Engineers, expressed the objec- 
tions to this type of condenser for the same 
reason as given above. 
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Total cooling surface about 130 sgiare 
feet. 

Now the same cooling surface could 
be obtained, and the same quantit, of 
condensing water could be passed through 
the condenser per hour at the same 
locity, by employing 174 ordinary con- 
denser tubes 54 inch external diameter 
and 0.048 inch thick, arranged in the 
usual manner, that is, having the con- 
densing water passing inside the tubes 
and the steam condensed on the outside 
of the latter. The tubes would be 4 feet, 
614 inches long between tube plates, and 
the water would be arranged to make 
three passes through them. 

If 54-inch tubes are objected to, they 
could be replaced by 114 tubes 34 inch 
external diameter, and 5 feet 9'% inches 
long, with three water passes; or, if a 
very short tube length is essential, an 
arrangement with four water passes and 
34-inch tubes, 4 feet 4 inches long, could 
be adopted. 

If it should be found that the water 
acts more effectively as a cooling agent 
when flowing in a hollow, rather than in 
a “solid,” cylinder, the length of flow 
under the latter conditions only requires 
to be increased to give the same effect. 
For example, the 5¢-inch tubes above 
suggested could be increased to, say, 5 
feet 6 inches long, and the number re- 
duced accordingly, or the water could be 
passed four, instead of three, times 
through them. 

The objections to this double-tube type 
of condenser are, firstly, the tendency 
for impurities in the water to obstruct the 
narrow annular passages between the 
outer and inner tubes (this objection 
would be of little moment in some cases, 
but of great moment in others), and, 
secondly the trouble about steam veloci- 
ties in the interior of the tubes, as be- 
fore mentioned. In the present instance, 
however,-owing to the small capacity of 
the condenser and the consequent short 
length of the tubes, a condensation rate 
as high as eight pounds of steam per 
square foot of interior cooling surface 
could be obtained without the steam vel- 
ocity exceeding 200 feet per second as 
shown by the equation 


vs = 0.013 X 8 X 4:5 % 335 = 198 
16 
With condensers of this design of 
larger capacity, the same _ trouble 
would occur as in the cases pfe- 
viously considered. 


A third design of condenser worth con- 
sidering is that in which the steam and 
condensing water pass throug!) narrow 
spaces between metal plates, the steam 
and water occupying alternate spaces. An 
example of such a condenser is the 


Ljungstrém, in which the plates are cor 
rugated. With such a condenser ‘he same 
objection arises, that a very heh steam 

»ndensa- 


velocity is necessary if a high 
tion rate is to be obtained. 
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Corrosion of Iron and Steel Pipe 











Some time ago the Society of Heating 
and Ventilating Engineers appointed a 
committee to investigate this subject by 
means of actual tests continued over a 
period of time under daily working con- 
ditions. The following is the committee’s 
report in part: 

Up to the present time we can only 
report definitely on one test as follows: 

This test consisted of six pieces of 2- 
inch strictly wrought-iron pipe and six 
pieces of 2-inch steel pipe. each about 
9;; inches long, overall measure- 
ments, including the threads, and joined 
together with wrought-iron couplings in 
the ordinary manner. These samples 
were secured from different sources, 


Assuming that corrosion had been con- 
tinued at the rate which existed during 
the period of the test, then the different 
samples would have become corroded 
through at the end of the number of 
days given in Table 1. 


TABLE 1. DURABILITY OF THE 
SAMPLES 


PLAIN PIPE. 
No. 10. Steel pipe 


. 850.4 days 


No. 5. Wrought-iron pipe..... . 780.5 

No. 6. Steel pipe......... .. 780.5 

No. 2. Steel pipe.... she o wae 

No. 9. Wrought-iron pipe. . -. teed 

No. 1. Wrought-iron pipe... .. 686.5 

GALVANIZED PIPE. 

ae eR eee 1162.9 days 

No. 3. Wrought-iron pipe........1162.9 “ 

No. 7. Wrought-iron pipe......... 770.0 
eae ee 619.3 “ 


No. 











TABLE 2. CORROSION TEST MADE IN A I! 


Pipes put in service, November 18, 1907. 





NEW PRINTERY. 


LOT-WATER PIPE LINE IN THE INTERNATIONAL TEXTBOOK COMPANY’S 


to convey hot water and subject only to 
internal corrosion. 

The samples were inserted in a hot- 
water circulating line, being located near 
the ceiling of the engine room of the in- 
struction building of the International 
Correspondence Schools in Scranton, 
Penn. The samples were inserted Novem- 
ber 18, 1907, and were used as part of 
a hot-water circulating and distributing 
system that conveys hot water from a 
boiler to 24 combination faucets at press- 
room sinks, continuously till November 
30, 1908, when they were removed be- 
cause of a leaky seam which developed 
in the sample marked No. 8. The water 
was heated by a brass steam coil, and 


Pipes removed, November 30, 1908. 











10 Iron | 11 Steel | 12 Iron 


8 Tron | 9 Steel 
c | D ( D 


D 





1 Steel |2 Iron} 3 Steel | 4 Iron 5 Steel 6 Iron 7 Steel | 
BorLeR ENp. A B A B A B c 
Length in inches end to . ri - ; 
end of thread... 9¥6 Ox. Oy 9i6 In Oy Oye 
Weight in ounces when 
first put in without 
COUDHMGS......... 384 1 383 41 38} 41 102 
Weight without coup- 
lings in ounces when 
pipes are taken out 
and rust removed. . 813 354 324 343 324 343 354 
Weight in ounces lost by 
co ee 63 53 6 6} 63 62 5} 
Per cent. of weight lost 
by corrosion. ....... 17.9—| 14+ 15.6— 15.2+ 16 .8— 16 ,.2— 13-4 























Ove | 9 Qik Ove 


113 $1y 41 





17 .4— 16.64 15.6- 22— 


} 
1 











which we will, for convenience, represent 
by the letters A, B, C and D, and were 
tested out and identified. They were 
screwed together and inserted on the 
same line, and under exactly the same 
conditions as existed in the test which 
was illustrated and described in the 
raper by T. N. Thomson at the 1908 an- 
nual meeting of the society. 


The average life of the plain steel-pipe 
samples is 796.9 days, while the average 
life of the wrought-iron samples is 742.2 
days, making a difference of 54.7 days in 
favor of steel. 

Therefore, a rational deduction to 
draw from the preceding facts is 
that plain steel pipe is more durable 
than plain wrought-iron pipe when used 





flowed through the samples with a veloc- 
ity that was never high enough to remove 
the rust as it formed inside the pipe. 
The temperature of the water was ap- 
proximately 200 degrees Fahrenheit, and 
the pressure varied from about 80 pounds 
to 130 pounds per square inch. 

Table 2 shows the effect of the cor- 
rosion on the different samples. 








Losses by Radiation from 


Proper Insulation of Steam Pipe in Certain Plant Resulted in a Saving of Fifty Cents per 
Year for Each Square Foot of Pipe Covered 








The loss of heat energy in the steam 
pipes of power plants is as often under- 
estimated as is the first cost of this part 
of the equipment. Much care is ordinar- 
ily exercised in guarding against loss of 
energy in electrical distribution sys- 
tems, and against loss by direct leakage 
of steam or water, and against undue loss 
0! pressure between the boilers and 
Prime movers, but comparatively little 
attention is usually given to the balance 
neet of heat, as contained in the fuel 
- as utilized by the prime movers. 
Vhile the losses through incomplete 
‘nbustion of fuel and incomplete ab- 
Sorption of heat are often susceptible of 


OQ 


BY JUDSON H. BOUGHTON 


material reduction, careful attention to 
the heat-distributing system, beginning 
with the steam outlet of the boiler and 
ending with its feed-water inlet, will pay 
large returns upon the time and money 
invested. The loss by radiation varies 
with the difference in temperature be- 
tween the steam and the surrounding 
medium, upon the conductivity of the 
pipe and its covering, and upon the 
amount of the exposed area. 

Variations in detail in different plants 
vary the amount of the losses by radia- 
tion among different plants, but some 
idea of the magnitude of this loss in 
one plant may be gained from the state- 


Steam Pipes 








ment that the proper insulation of a 
pipe having an area of 65 square feet, 
carrying steam at 150 pounds pressure, 
with a room temperature of 65 degrees 
Fahrenheit, has been found to reduce the 
condensation per hour from 74.40 to 
11.58 pounds. With coal at $4 per ton 
and with an evaporation of 11 pounds of 
water per pound of coal, this would be 
equal to a saving of over $33 per year, 
or about 50 cents per year for each 
square foot of pipe. 

The selection of the proper insulating 
material with due reference to its in- 
sulating efficiency; its cost, applied, and 
its durability, should follow a careful 
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analysis of the conditions and require- 
ments in the case in question. The 
greatest savings are of course to be 
secured in insulating high-pressure live- 
steam lines where the higher tempera- 
tures prevail. For this purpose the so- 
called “85 per cent. magnesia” is per- 
haps. the most satisfactory substance on 
the market. It is composed of about 15 
per cent. of fibrous asbestos which acts 
as a binder, and 85 per cent. carbonate 
of magnesia. This combination makes 
a light, durable covering possessing high 
insulating values, and it can be applied 
economically. If due consideration is 
given to the first cost, the cost of 
application and to the insulating prop- 
erties of this material in the various 
thicknesses obtainable, it will be found 
to be advisable to apply a 2-inch cover- 
ing to high-pressure steam lines pro- 
vided the covering can be left in place 
during its full natural life, which is about 
ten years, under ordinary indoor condi- 
tions. 

Eighty-five per cent. magnesia cover- 
irg is ordinarily sold in semi-circular sec- 
tions of the desired diameter and thick- 
ness, the length being 3 feet, and 
a simple metal strap or binder to hold 
the two sections together about the pipe, 
the whole being covered with a canvas 
wrapper. Although costs will naturally 
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vary somewhat with the amount of ma- 
terial purchased and with the transpor- 
tation expense and with the general con- 
ditions of the market, the approximate 
net cost per lineal foot of 85 per cent. 
magnesia covering in thickness adapted 
for pipes of the (inside) diameters given 
will be: 


Inches Dollars Inches Dollars 
¥... «0.055 |e 
£ sasacOO7 ee | 
1%.....0.075 6. .«.+,.0i20 
Pcie 0.08 ee} 
BS «coed 10.... 022 
a wiwen 0.11 12.....«<O46 


When this material is used for the 
pipes, the valves and other fittings are 
usually covered with asbestos cement or 
some other plastic substance which can 
be applied easily and inexpensively. 
This cement ordinarily costs about one 
cent per pound. 

Among the other materials sometimes 
used for moderate and even high-pres- 
sure steam pipes are “vitrobestos,” 
which is of a vitrified air-cell structure. 
It is suitable for exposed out of door as 
well as interior work, which is not true 
of the magnesia-asbestos materials, but 
its first cost is nearly twice as great and 
its insulating efficiency is no greater than 
that of the cheaper material. It is pre- 
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pared in molded sections, and asbesto 
cement is ordinarily used with it for co\ 
ering valves and fittings. Sponge felt, 
which costs about 50 per cent. more 
than 85 per cent. magnesia, has about 
the same _ insulating efficiency but 
is is more durable when subjected to 
hard usage. Fire felt, which costs abou; 
the same as sponge felt, is less efficient 
and seems to have no compensating ad- 
vantages. 

For low-pressure live- and exhaust- 
steam pipes and for other low-tempera- 
ture lines the asbestos, either plastic or 
in molded sections; asbestocel in forms 
corrugated along the inside surface so 
as to withstand rough usage; and asbes- 
tos air cell, which is somewhat similar 
to vitrobestos in cell structure, are used. 
For water and other similar pipes wool 
felt is frequently used. Magnesia cement, 
which costs about 3%4 cents per pound, 
or more than three times as much as as- 
bestos cement, is sometimes used in lieu 
of the latter for covering valves and 
other fittings. 

In covering boilers and heaters practi- 
cally the same variety of materials is 
available, although when irregular sur- 
faces are encountered considerations of 
first cost of materials should give way 
to the cost of application and the insu- 
lating efficiency. 








Measuring Vacuum and the Barometer 








Pure water at the sea level and at 
standard barometer (29.92 inches of 
mercury) boils at 212 cCegrees Fahren- 
heit. If the barometer pressure is low- 
ered, the boiling point is also lowered, 
and for this reason the boiling point of 
water is often used for determining 
hights in the absence of a barometer. 
The difference of one inch in the barom- 
eter hight, say, from 30 to 29 inches, 
makes a difference of not quite two de- 
grees in the boiling point, and corres- 
ponds to about 990 feet of altitude. 

In ordinary localities the variation of 
the barometer is rarely greater than one 
inch above or below the mean, so that 
at the sea level the boiling pdint only 
varies between 210 and 214 degrees 
Fahrenheit. In higher altitudes the 
barometric fluctuations are less than at 
the sea level. A city 10,000 feet above 
sea level would have a normal barom- 
eter not far from 20 inches, with a varia- 
tion of about 0.6 inch above or below the 
normal. The boiling point would be about 
192.5 degrees Fahrenheit at normal at- 
mospheric pressure. 

The boiling point is thus a function of 
the absolute pressure, and when the at- 
mospheric pressure is known can readily 
be found in the steam tables. The fact 
that reducing the pressure lowers the 


boiling point is taken advantage of in 
evaporators and concentrators. Opera- 
tions are performed in a closed vessel 
in which the atmospheric pressure is re- 
duced by an air pump to a point where 
the boiling temperature is sufficiently 
low to prevent burning. 

In condensing practice the cooling ef- 
fect of the circulating water is depended 
upon to cool the water and steam below 
the boiling point corresponding to the 
absolute pressure maintained by the air 
pump. It is rather unfortunate that we 
speak of 26 inches of vacuum when we 
mean 4 inches or two pounds absolute 
pressure. A condenser in a city 10,000 
feet above sea level carrying 4 inches 
absolute pressure would have only a 
16-inch vacuum instead of the 26-inch 
vacuum at the sea level, but the boiling 
point in the condenser would be the same 
in both cases. When correcting the vac- 
uum in a condenser to standard barom- 
eter it is only necessary to subtract the 
vacuum reading from the barometer read- 
ing, thus obtaining the absolute pres- 
sure in inches of mercury. The corrected 
vacuum is then obtained by subtracting 
the absolute pressure from the standard 
barometer reading, 29.92 inches. 

Most of the later steam tables have a 
column for absolute pressures both in 


pounds per square inch and inches of 
mercury, usually for each degree of tem- 
perature between the freezing and boil- 
ing points. 

Mercury barometers, when carefully 
made and used, are comparatively ac- 
curate. In the best instruments the tube 
is carefully cleaned, filled with mercury, 
and carefully heated till the mercury 
boils. The accuracy of the instrument 
depends on the purity of the mercury 
and the length of time it is kept at the 
boiling point. A proper amount of boil- 
ing almost entirely removes the meniscus 
which is a source of error when reading 
the instrument. When attached to a 
condenser, suitable drip pockets must be 
used to avoid the inaccuracy due to a 
water column balancing part of the mer- 
cury column. 

When air is present in the condenser 
the mercury-column reading will equal 
the sum of the vapor or steam pressure 
and the air pressure. An accurate ther- 
mometer properly placed will give the 
steam temperature from which the steam 


pressure can be determined from the 
steam tables. The difference between this 
pressure and the total pressure wil! give 
the air pressure and the total weig!i of 


air present can be calculated, knowing 
the volume, pressure and temperatu 
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Gases 








In speaking on the subject of combus- 
tion before N. A. S. E. Association No. 
1, of Chicago, Wednesday evening, 
March 2, Prof. H. McCormick, of Armour 
Institute, called attention to the import- 
ance of keeping track of the oxygen con- 
tent in flue gases if we are to get a 
proper estimate of the nature of the com- 
bustion in the furnace. He was inclined 
to be somewhat skeptical of the pub- 
lished reports of flue-gas analyses where 
the carbon dioxide was reported at around 
19 or 19.5 per cent., the oxygen as 0.2 
per cent. and the monoxide as zero. He 
pointed out that combustion is essential- 
ly a process of oxidation and that it was 
practically impossible to get satisfactory 
combustion without some monoxide be- 
ing present. In experimental results at 
the institute, using oil fuel, with about 3 
per cent. of oxygen it was found that 
there was no monoxide in the waste 
gases; but when the percentage fell be- 
low 3, the monoxide invariably appeared. 
This low percentage of oxygen was, of 
course, practically impossible to obtain 
with a coal-burning furnace and he said 
that an engineer would be doing remark- 
ably well to get an oxygen content as 
low as 5 per cent. 

The speaker pointed out that there 
were two methods which might be fol- 
lowed in conducting combustion. One 
was to reduce the oxygen to the least 


possible limit without carbon monoxide, 
and the other was to reduce the oxygen 
a little more and have a little monoxide. 
It was mathematically demonstrated in 
the first case with oxygen at 3 per cent. 
and carbon monoxide at zero, assuming 
one kilogram of pure carbon being 
burned, there would be 8080 calories of 
heat developed, and of this amount 917 
calories or practically one-ninth of the 
heat would be wasted in heating up the 
gases, leaving eight-ninths of the carbon 
to be applied in useful work. While in 
the second case, assuming 1.4 per cent. 
oxygen and 0.4 per cent. monoxide, there 
would only be 905 calories lost, showing 
that a small percentage of monoxide was 
not such a disadvantage provided the 
oxygen content was watched intelligently. 
He said that in general it would pay to 
devote more time to the presence of 
oxygen and not so much time to CO. in 
flue gases. 

In regard to the action of combustion 
in the furnace it was pointed out that if 
all the elements entering into the com- 
bustion were present only in their 
theoretical amount that reaction would 
proceed very slowly, whereas if one is 
in excess, reaction is more rapid; and 
that in order to make chemical action 
complete in the fire box in the short time 
devoted to the process in ordinary work 
the oxygen must be in excess. With 3 





per cent. oxygen as pointed out above, it 
was shown that one-ninth of the heat 
escapes; with 5 per cent. oxygen, one- 
fourth of the heat escapes, and with each 
additional per cent. of oxygen we lower 
the possibility of oxidizing our carbon, 
which further emphasizes the importance 
of watching the percentage of oxygen. 

As illustrating the remarkable falling 
of temperature with excess of air, Pro- 
fessor McCormick showed that when 
oxygen and hydrogen with neither in ex- 
cess were burned, they gave a tempera- 
ture of 3191 degrees Centigrade. If the 
same hydrogen was burned with air in- 
stead of oxygen it gave 2010 degrees 
Centigrade, while with 25 per cent. ex- 
cess air a temperature of only 1700 de- 
grees resulted, the excess air acting 
in this case as in all others, to prevent 
the combustion from rising to the kind- 
ling temperature. 

The professor took occasion to score 
the project for treating Rhode Island coal 
with caicium chloride in order to make it 
burn more freely. He said that the ex- 
planation given for the efficiency of the 
calcium-chloride solution, namely, that it 
had a catalytic action, was a joke among 
chemists, as anything not fully under- 
stood or hard to explain in chemistry 
was frequently laid to catalysis, and 
that the idea was on a par with the pro- 
ject of sprinkling ashes with acetic acid. 








Convenient Hight for Pump Foundation 








In the city of Charleston, S. C., the 
writer saw an idea carried out, illustrated 
herewith, which should appeal to every 
engineer who has charge of pumps. In 
this case a large Deane duplex outside- 
packed boiler-feed pump was located be- 
tween the rear end of the boiler setting 
and the base of the steel stack. The 
manner of installing this pump was to 
place it on a concrete foundation which 
extended 2 feet under the surface and 
2’. feet above the surface, bringing the 
center of the pump about 4 feet above the 
ground level. 

The pump was installed in this manner 
in order to facilitate repairs to the cylin- 
ders, etc., when necessary, as the pump 
was brought to about the most convenient 
Point for the average hight of man to 
work at. This method of installation is 
far superior to placing a pump on a 
foundation level with the floor line for 
aman doing repair work. 

In order that the attendant can get to 
the pump to oil the gear and take care 
of the oil cups, etc., a movable platform 
has been arranged, as shown. 
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Special Transformers 





By NorRMAN G. MEADE 





THREE-PHASE TRANSFORMERS 


For three-phase  alternating-current 
distribution systems three-phase trans- 
formers are used to some extent. The 
three-phase transformer may be of the 
core type or the shell type; it has three 
primary windings and three secondary 
windings which can be connected in ex- 
actly the same ways as the windings of 
three separate single-phase transformers. 
Fig. 1 shows a vertical section of a core- 
type transformer, and Fig. 2 the com- 
plete transformer without case. 

Each three-phase transformer contains 
three times as much copper as a corre- 
sponding single-phase transformer, but 
less than three times as much iron. 
Therefore, in comparison with three in- 
dividual transformers, the three-phase 
unit is somewhat lighter and more effi- 
cient. 
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Fic. 1. VERTICAL SECTION OF THREE- 


PHASE TRANSFORMER 


Each core and winding of the trans- 
former operates as though the others 
were not present, the flux of one core 
combining with that of an adjacent core 
to produce a resultant flux exactly equal 
to that of each one alone. The three wind- 
ings are connected to the external circuits 
just as though each winding were on a 
single-phase transformer; that is, either 
the primaries or the secondaries, or both, 
may be connected either in star or delta. 

The relative advantages of the star and 
the delta connections are just the same 
with one three-phase transformer as with 
three single-phase transformers. The 
delta connection is advantageous in 
some cases in that if the windings of one 
phase become damaged and inoperative, 
it is possible to operate with the other 
two windings V-connected. In order to 
operate a damaged three-phase trans- 
former this way, it is necessary to dis- 
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connect the damaged transformer wind- 
ings entirely from the other coils; the 
high-voltage winding of the damaged 
pair should be short-circuited upon itself, 

















Fic. 2. Cores AND COILS OF A THREE- 
PHASE TRANSFORMER 


and the corresponding low-voltage wind- 
ing should be short-circuited upon itself. 
The windings thus short-circuited choke 
down the flux passing through the por- 
tion of the core surrounded by them with- 
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THE CONSTANT-CURRENT TRANSFORMER 


The operation of low-voltage arc lamps 
in parallel on a constant-potential system 
necessitates an excessive expense for 
conducting material when the area to be 
lighted is extensive and the lamps widely 
separated. For such. service it is the 
common practice to operate the lamps in 
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Fic. 3. Woop CONSTANT-CURRENT TRANS- 
FORMER, REGULATED BY LEAKAGE 


series, supplying them with constant cur- 
rent. The constant-current transformer 
is A special form of apparatus which con- 
verts alternating current at a constant 
potential of any practical voltage to a 
constant (alternating) current, of a volt- 
age varying with the load. Fig. 3 repre- 
sents a transformer which gives an ap- 
proximately constant current when con- 
nected to constant-potential circuits. Its 
core is so designed that there is a good 
leakage path between the two parts 
of the core which connect the primary 
and the secondary legs as_ shown 
at a and b. With the secondary 
circuit open there is little tendency for 
the magnetic flux to leak across the gap, 
but when current flows through the sec- 
ondary winding, its magneto-motive force 
is opposed to that of the primary coil, 


v. 
* 


Nv. 


x —XK——* 








Constant Current 
Are Lamp Circuit 


x 





2.5 
































ies To Constant Potential Circuit 








eT 





Sf 





Fic. 4. ADJUSTABLE CONSTANT-CURRENT TRANSFORMER 


cut producing in any portion of the wind- 
ing a current greater than a small frac- 
tion of the current which would normally 
exist in such portion at full load. 


and there is then leakage across the 
path; if the windings and core are prop 
erly proportioned this leakage will tet 
ulate the current in the secondary % 
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that it will be approximately constant 
through all ranges of load. This trans- 
former has the disadvantage, however, 
that its regulation cannot be adjusted. 

The constant-current transformer is 
represented in Fig. 4. The primary and 
secondary coils encircle the central leg 
of the core; the primary coil is station- 
ary, in the position shown, but the sec- 
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Mysterious until Explained 


It happened in a hydroelectric plant 
containing a single generating unit of 350 
kilowatts, delivering alternating current at 
2300 volts. The exciter was beit driven 
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Fic. 5. STILLWELL REGULATING TRANSFORMER 


ondary coil is arranged to slide freely 
up and down the core leg, its weight 
being partially counterbalanced by the 
weight W so that at normal full-load cur- 
rent the movable coil lies either in con- 
tact with the stationary primary coil or 
a very short distance above it. When 
some of the arc lamps are cut out of the 
circuit, the increasing current increases 
the repulsion between the coils and 
forces the secondary coil upward, in- 
creasing the leakage between them until 
the secondary current is reduced to ap- 
proximately normal value. 


POTENTIAL REGULATORS 


Transformers of special design, called 
potential regulators, are used for regulat- 
ing the voltage of alternating-current 
feeder lines in many stations. Fig. 5 
shows the elementary connections of the 
step-by-step type of regulator. The pri- 
mary winding is connected across the line, 
like an ordinary transformer, and the sec- 
ondary winding is in series with the line 
and divided into several sections connected 
to a dial switch by means of which the 
sections of the secondary winding are cut 
in and out of circuit. The secondary 
winding “boosts” the voltage of the line, 
and the amount of boosting depends on 
the number of sections in circuit. 








Speed-reducing gears for marine tur- 
bines have been given considerable at- 
tention of late. In a recent issue of 
PoweR we noted that the Melville-Mac- 
alpine mechanical gear has shown a 
Shop efficiency of 98.5 per cent. The 
Parsons Marine Steam Turbine Company 
has installed a helical reduction gear 
on ‘he 1000-ton steamship “Vespasian,” 
wit which they claim to have obtained 
a shop efficiency of 99 per cent. The 
Dovior Foettinger hydraulic reduction 
gear has shown an efficiency of 80 per 
cer This last-named gear, however, is 
Sa’. to have the great advantage of 
being quickly reversible. 


from a pulley on the alternator shaft. 
The voltage was stepped up to 20,000 
for the transmission line. 

I started up the plant one morning as 
usual, and after it had been running 
about an hour I felt a slight shock from 
the hand wheel of the field rheostat. I 
could see nothing wrong with the wiring, 
and as the shock was very slight I 
thought no more of it. A few minutes 
later I touched the case of a step-up 
transformer, which gave me a shock that 
nearly knocked me down. These cases 
were supposed to be grounded, but I de- 
cided that the ground wire must have 
been broken. 

The instruments on the switchboard 
showed nothing unusual nor did there 
seem to be any other evidence of trouble, 
so I resisted the impulse to shut down 
and investigate. Next I received a 
severe shock upon taking hold of the 
pilot valve of the water-wheel governor. 
By this time I was mystified. Of course 
I have many times felt shocks of greater 
or less force, and have been knocked 
over by getting my fingers on the wrong 
parts of 500-volt motors, but had al- 
ways known the reason, which was more 
than I could say in this case. 

I felt of the pilot valve again—very 
gingerly—but could get no shock, nor 
could I get one from the rheostat, so I 
thought everything had come all right 
again. About five minutes later I got 
another shock from the pilot valve that 
was almost as bad as the one from the 
transformer case. It then occurred to 
me for the first time that I was wearing 
rubbers. They were new, with heavy 
soles, and the cloth lining was clean and 
dry. Consequently, the charge must 
have been going from me to the ground 
through whatever part of the machinery 
I touched. 

Then I wondered how I became so 
highly electrified. I remembered how the 
sparks fly from a cat’s back when con- 
ditions are favorable, but no one had 
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been rubbing me the wrong way. The 
exciter belt proved to be the source of 
the trouble. When standing near the 
belt with rubbers on my feet I would 
gradually accumulate a charge which 
would go to the ground at the first 
chance; the better the ground the more 
sudden the discharge and severe the 
shock. I realized immediately that the 
transformer cases were, as the under- 
writers say, “permanently and effectually 
grounded.” 

Playing that you are a Leyden jar is 
not bad sport when you know what you 
are doing, but I had an anxious twenty 
minutes finding out that I was “‘it.” 

M. B. MILLER. 

Willard, Utah. 








“Soft”? Coupling vs. Design of 
Pump 


The noise complained of by William 
J. O’Donnell on page 310 of the issue of 
February 15, probably originates in the 
pump, not in the motor. A case with 
which I am familiar is that of a 12,- 
000,000-gallon, two-stage vertical-shaft 
centrifugal pump driven by an induction 
motor. The pump is located 21 feet be- 
low the motor. Under certain conditions 
of load vibrations have been observed 
in house plumbing 800 feet away from 
the station, through a 36-inch under- 
ground main. In this case the number of 
vibrations per minute has been found to 
be the same as the number of vanes in 
the impeller multiplied by the revolutions 
per minute of the pump. The explanation 
of the vibration is evidently that every 
time an impeller vane passes a diffusion 
vane there is a sort of water hammer. 
That there is an impact at that time is 
indicated by the noise and the pitting and 
eating away of both impeller and dif- 
fusion vanes. 

C. C. WEBSTER. 

Schenectady, N. Y. 








Reversed Polarity 


In Mr. Griswold’s article on correcting 
reversed polarity he says that after the 
polarity of No. 1 generator was corrected 
it was necessary to reverse the volt- 
meter connections in order to have it reg- 
ister. He is mistaken. Either the polarity 
of both generators was reversed finally 
or the voltmeter remained connected the 
same as before the reversal of one of 
them occurred. If the generator was re- 
stored to its original polarity, the posi- 
tive side of the voltmeter would be still 
connected to the positive generator lead. 
He speaks of the danger of causing a 
puncture or breakdown of the insulation 
of the field windings if the switch was 
opened when the field was in cir- 
cuit to correct the polarity and says 
it is advisable to pull the switch on the 
generator which is furnishing the cur- 
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rent. That is all right in principle, as it 
gives the field a chance to discharge 
through the load on the plant, but it is 
impracticable in most’ cases because’ it 
would interrupt the service. The way I 
do it is to cut in all the resistance and 
open the switch slightly, allowing it to 
arc a few seconds; this reduces the field 
current so that a high voltage is not in- 
duced in the windings, as would be 
caused by a strong magnetic field col- 
lapsing suddenly if the circuit were 
opened abruptly. 
F. W. REED. 
Havre, Mont. 
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Mr. Saeger’s Storage Battery 
Connections 


On page 352 of the issue of February 
22, Malcolm C. Saeger gives a scheme for 
wiring a battery, motor and bank of 
lamps used as resistance, so that the two 
halves of the battery may be charged in 
parallel from the busbars through the 
lamps, and at the same time run the 
motor from the same source of power; 
after which the battery, connected in 
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ber of lamps will be required in the 
charging circuit, and unless the motor 
load is absolutely constant the charging 
rate will show considerable variation. 
A plan which will eliminate these dis- 
advantages as well as economize on 
switches is shown in the accompanying 
diagram. Not knowing the relative loca- 
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Fic. 2. Net RESULTS OF Mr. Row’s CONNECTIONS. 
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series, may be made to deliver power to 
the motor. 

In his plan the motor will not receive 
its full voltage while the battery is being 
charged, for the reason that it is con- 
nected across the battery terminals in- 
stead of being connected across the bus- 
bars. This will cause the motor to run 
slower when the battery is on charge than 
when it is on discharge, a greater num- 


Power 


Mr. Row’s SOLUTION OF Mr. SAEGER’S PROBLEM 


tion of the different apparatus, it would 
be unwise to attempt to show or claim 
a saving in copper. 
J. M. Row. 
Fort Monroe, Va. 








[Figs. 2 and 3 show the net circuit re- 
sults of Mr. Row’s diagram. When the 
double-throw switch is closed upward, 
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the connections are as shown by Fig, 2 
the motor being connected directly acruss 
the busbars and each half of the battery 
connected to the busbars in series wit) a 
group of lamps. When the switch is 
closed downward, the battery is ali in 
series and connected directly to the motor 
terminals, both connections to the bus- 
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bars being open, as shown in Fig. 3.— 
EpITor.} 








The accompanying diagram shows one 
way to connect up Mr. Saeger’s bat- 
tery and motor so that he can not only 
save in switches but connect his motor 
directly to the line, instead of to the 
battery terminals, while the battery is 
being charged. With his arrangement the 
motor would get only about 70 volts dur- 
ing the charging period. 

My arrangement requires a double. 
throw single-pole switch and a double- 
pole single-throw switch. With the 
switches closed as shown in Fig. 4, the 
current from the busbars divides at the 
main switch, part going directly to the 
motor and 25 cells B of the battery, and 
the other part through the lamps to the 
other half B’ of the battery. The cur- 
rent from the negative end of the bat- 
tery B goes through another pair of 
lamps to the negative blade of the main 
switch, where it is joined by the current 
from the negative brush of the motor and 
that from the negative terminal of the 
battery B’. 

With the main switch open and _ the. 
single-pole switch closed downward, as 
in Fig. 5, the busbars are disconnected 
from all of the apparatus, and the two 
halves of the battery are put in series 
with each other and the motor. 

GeEorGcE W. MALCOLM. 

Brooklyn, N. Y. 








Mr. Saeger’s problem may be solved 
very simply by dividing the resistance 
lamps into two groups and putting one 
in series with each half of the battery for 
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Fic. 4. Mr. MALCOLM’s SOLUTION. Fic. 5 
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Fic. 6. Mr. Percy’s SOLUTION. Fic. 7 


g. This permits the use of only 
¢-pole double-throw switch, as in- 
in Figs. 6 and 7, and allows the 
) get full voltage when the battery 


is being charged, instead of running on 
the charging voltage only. 

Referring to the diagrams, Fig. 6 shows 
the conditions when the switch is closed 
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in the upward direction and Fig. 7 those 
when the blades are in the lower jaws. 
The arrow-heads indicate the direction of 
current flow in the various circuits, and 
the small circles mean that no current is 
flowing in the wires on which they are 
set. Each battery group is supposed to 
contain 25 cells, instead of 5 as drawn. 
In Fig. 6 the two halves of the battery 
are connected to the supply circuit, each 
in series with its own resistance lamps, 
and the motor is connected directly to the 
supply circuit. In Fig. 7 the two halves 
of the battery are connected in series 
by the right-hand switch blade in the 
lower jaws, and their extreme terminals 
are connected, as before, to the motor, 
which in this case, however, is entirely 
disconnected from the line. 
PAUL C. PERCY. 
New York City. 








Reid-Ramsay Electric Locomotive 


In the Reid-Ramsay electric system for 
locomotives the boiler is of the ordinary 
locomotive type, with superheater, and 
with coal and water carried in bunkers 
and tanks on each side. The turbine is 
of the impulse type, running at 3000 
revolutions a minute, and direct coupled 
to a continuous-current variable-voltage 
dynamo, the voltage ranging from 200 
to 600. Four series-wound motors are 
used, the armature being built on the 
driving axles. In the under frame two 
eight-wheeled compound bogies are em- 
ployed, each with two motors. The ex- 
haust steam, being free from oil, passes 
into an ejector condenser and thence with 
the circulating water to the hotwell, to 
be pumped into the boiler again. The 
water in the tanks is used for circulat- 
ing purposes and is taken from the 
tanks and sent through the condenser by 
sinall centrifugal pumps driven by auxil- 
iary steam turbines. From the hotwell 
it is pumped to a cooler which is placed 
in the front of the locomotive, the air 
current due to the movement of the loco- 
motive, aided by a fan, reducing the 
temperature before the water returns to 
the supply tanks. To make up for the 
loss of blast, forced draft is provided by 
a turbine-driven fan placed within the 
cooler, so as to deliver hot air to the 
boiler fire. The necessary switchboard 
and gear for electrically grouping the 
motors as required and regulating the 
voltage are piaced on the driver’s plat- 
form. Hugh Reid, of the North British 
Locomotive Company, Glasgow, the 
makers, has stated that the engine is in- 
tended for express-passenger main-line 
work. 








The deepest coal seams mined in 
America lie above a depth of 2200 feet; 
some of the coal mines in England are 
developing seams at a depth of 3600 feet, 
while coal mining is carried on at a depth 
of about 4000 feet in Belgium. 
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Economizing the Waste Heat in 
Power Generation 





By J. M. W. KITCHEN 





The widely spread, prevalent idea that 
it will not pay to economize the large 
aggregate of losses of heat of low in- 
_tensity which are almost universally ex- 
perienced in power plants, is a mistaken 
one; it is possible to secure an extraor- 
dinary cumulative profit by a wise ex- 
penditure initially for preventing heat 
wastes. 

There are thirty or more avenues 
through which heat wastes occur in 
power generation; but when the pre- 
vention of such wastes is systematically 
provided for in the structural design of 
the apparatus, the initial cost of pre- 
venting all of these wastes is relatively 
small pro rata as compared with the cost 
of a special arrangement for preventing 
a single one of the many wastes in an 
installation already created. 

The more important principles to be 
applied in saving heat in power gen- 
eration are few and are very simple in 
character. They are as follows: 

1. Using heat of low intensity to do 
work which such heat is capable of per- 
forming, and reserving for heat of high 
intensity the doing of work which only 
such heat is capable of performing. 

2. Utilizing the vertical countercur- 
rent travel of a heating medium and of 
the medium to be heated. This principle 
was applied in a limited way fifty years 
ago, but apparently without any intelli- 
gent appreciation of the science under- 
lying its application. Its utilization in 
a wide range of conditions is yet to be 
made, and the aggregate of economies of 
fuel that can be effected through its ap- 
plication is astonishingly great. 

3. Improving heat transfer through 
metallic surfaces by increasing the pres- 
sure of the heating gases on those sur- 
faces and avoiding the expansion of those 
gases until after heat transmission has 
been effected. 

4. Transferring to air for combustion 
low degrees of heat that it would not pay 
to transfer to water. 

5. Applying the expansive force of 
heated gases so far as that force is prac- 
tically available. 

The accompanying diagram indicates 
a system for the application of econo- 
mizing principles to the generation of 
power through the combined use of 
steam and producer gas. For the sake of 
clearness a number of structural details 
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have been omitted in the drawing. It 
will be understood that the elements are 
illustrated only diagrammatically with 
respect to structure and arrangement, 
both of which are susceptible of wide 
variation in actual practice. It will be 
noted that the apparatus is all of types 
that have been in use for a long time; 
yet there are many novel combinations 
in this system, capable of economic and 
utilitarian results never before reached. 


THE APPARATUS IN DETAIL 


The gas generator has a_ sectional 
square base, which provides either for 
the introduction of a clinker-grinding 
grate, or any kind of grate or fuel 
table suited to the character of fuel 
used. A water seal to the ashpit is pro- 
vided. I have found that the vapor from 
the water seal is all the moisture that is 
needed to prevent damage to the grate 
and to prevent excessive clinkering due 
to too high temperatures. There is no 
economy in using a special steam gen- 
erator for ordinary producer-gas genera- 
tion. Only a very small amount of the 
steam is decomposed, and the heat of 
the undecomposed steam is mostly wasted 
in the scrubber. Under some conditions, 
where a gas high in hydrogen content is 
intermittently produced, and in cases 
where the producer is run at a high rate 
of production, steam may be profitably 
utilized. 

The tar destructor is introduced when 
fuel rich in tar-forming constituents is 
used. In many cases it is questionable 
whether it is not most economical to al- 
low a considerable amount of tar to be 
formed and carried to waste out of the 
producer in the gas. 

The gas cooler and tar condenser is 
always used, no matter what fuel is 
burned, as some tar is always formed. 
Such heat as may become sensible in 
the newly formed gas is utilized in the 
primary heating of water at the top of 
this device. The lower degrees of heat 
in the gas are radiated from the 
peripheral surface of the device at a 
lower level and, along with the heat 
in the tarry vapors, absorbed by the 
water tubes. Cold feed water is pumped 
into the cooler at a low level. This water 
is refrigerated when necessary by com- 
pressing air mechanically, radiating the 
heat of the compressed air through a sur- 
face radiating pipe, and then expanding 
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‘the air in a coil in the cold well. in 


case of the gases being highly heated 
to fix the tarry vapors, a part of thie 
introduced feed water is bypassed, and 
its heat radiated before the return of the 
water to the cold well. All water of con- 
densation and condensing water is re- 
turned to this well, which is kept re- 
plenished by condensed steam. Any tar 
that is condensed may be vaporized and 
fixed by passing it through the zone of 
combustion in the producer. 

The scrubber provides for the cyclic 
use of the scrubbing water, though the 
circulating pump is not shown. This al- 
lows for a very much more copious flow 
of water for washing the gas in the 
scrubber, and allows for the sale of 
scrubbing fluid of some value for the con- 
tained ammonia. A gas washer and 
drier is provided in those cases in which 
an unusually large amount of sulphur 
vapor is generated. 

The jacket-water cooler represents any 
method of using the jacket water in 
cycle, and transferring the jacket-water 
heat to air for combustion. Provision is 
made for controlling the temperature of 
the water passing out of the jacket, the 
water being used in a closed circuit, cir- 
culated either under gravity or by me- 
chanical circulation, to economize in 
water consumption and prevent deposits 
of earthy salts in the jacket. 

The water heater transfers most of the 
heat of the exhaust gases of the gas en- 
gine to water. The burnt gases after 
leaving the engine cylinder are not al- 
lowed to expand, either in the water heat- 
er or in the exhaust pipe leading to the 
ultimate exhaust stack, until the trans- 
fer of the heat in the gases has been 
effected. No energy is lost in this pro- 
cess, not as much friction being gen- 
erated as is usual in a moderate-sized 
exhaust pipe. 


WATER CIRCULATION 


The cold feed water entering at the 
bottom of the gas cooler and ascending 
through it acquires a primary heating. 
It emerges from the top of the gas 
cooler, and is forced thence to the water 
heater, entering the heater at a low level, 
and gets its secondary heating in passing 
upward through the heater, the exhaust 


being forced downwardly through the 
heater. Emerging from the top of the 
water heater, the water is forced into 


the bottom of the steam boiler, and is 
evaporated by the heat of burning coal 
in the furnace, as in an ordinary s‘cam 
plant. 
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AIR FOR COMBUSTION 


The air for combustion is progressively 
heated by the several sources of radiated 
heat, receiving its final heating from the 
flue gases from the steam boiler, which 
are discharged therefrom at a tempera- 
ture of about 350 degrees. 

The exhauster and blower draws the 
warm air downward from an apical point 
over the combination of elements, and 
forces the warmed air both under and 
above the fuel mass in the furnace, in 
controlled amounts, securing substantial- 
ly perfect combustion. The long-run 
vertical combustion chamber provides 
time for securing the complete combus- 
tion of the gases before they reach the 
heating surfaces of the boiler. Besides 
being a combustion chamber, this mem- 
ber acts as a chimney between the fur- 
nace and the boiler, securing some pres- 
sure of the gases against the heating sur- 
faces. 

In ordinary steam generation, with 
either mechanical or natural chimney 
draft, the gases are expanded in the gas 
passages, with a consequent decrease in 
the sensible heat of the gases. A con- 
trolled induced draft is necessary under 
some conditions. This is provided for 
in this system by a continuous injection 
of air in the exhaust radiating conduit 
from the steam boiler. The gases are 
exhausted into the stack at a tempera- 
ture of only about 50 degrees higher than 
that of the outer atmosphere. A large 
part of the heat of radiation is thus 
captured in this plant, and used regen- 
eratively in the furnace in the production 
of steam under pressure. In this way 
the heat wastes of the gas engine are 
conserved, which when reduced to steam 
power, increases the available motive 
energy about 10 per cent. 

The steam engine may be of any type, 
but it must be of sufficient size to start up 
the gas engine against its compression, 
which should be high. There are various 
ways of uniting the two sources of 
motive force; these do not affect the 
principles of the system and affect only 
to a small degree the economical results 
obtainable from it. The diagram shows 
the two engines belted to a common 
shaft, merely to indicate that the two 
powers are combined. 








A Correction 


In the article on page 492 of the March 
15 issue, by John P. Kottcamp, the di- 
mensions stated in the tenth and eleventh 
lines from the beginning are wrong. In- 
stead of 3% inches bore and 5 inches 
stroke, the cylinder was 514 inches bore 
and the stroke 8% inches. The author 
was not responsible for the errors; they 
were purely typographical. 








The Monetary Times of Toronto reports 
that $226,800,000 of United States capi- 
tal is invested in Canada. 
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The Modern Gas Producer* 





By Dr. CHARLES E. LUCKEt 


Differences in fuels and differences in 
the desired kind of gas have led to very 
great differences in the forms of gas 
producers. A simple gas producer is 
shown in Fig. 3. It is a chimney-like 
structure but not very high as compared 
with a chimney, containing a grate at the 
bottom through which air is blown, ashes 
on the grate, and coal in the various 
stages of the process of gasification. 
These stages are indicated in the draw- 
ing and separated by lines drawn across 
the fuel bed, making zones in the bed. 
In the first zone above the ashes the 
temperature is highest, this being the 
place where carbon is completely burned 
into carbon dioxide. The next zone above 
is less hot; here the carbon dioxide is 
reduced to carbon monoxide. The top 
zone is the roasting or distillation zone 
through which all the gases pass, and 
the gases made in the lower zone mix 
with those distilled from fresh coal in 
the top, the whole gas mixture passing 
out through cleansing apparatus prepara- 
tory to being used in engines. Just as 
hydrogen in burning combines. with 
oxygen to form water vapor, so will 
water vapor when sufficiently heated de- 
compose into hydrogen and oxygen, and 
when brought into contact with hot car- 
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Fic. 3. GAs GENERATOR 


bon, the oxygen released by the decom- 
position of the water combines with the 
carbon, leaving the hydrogen free. The 


*From the sixth Hewitt lecture, delivered 
March 14 at Cooper Union. 

+Professor of mechanical engineering at Co- 
lumbia University. 
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gas produced in such an apparatus wil] 
therefore consist, first, of the products 
of distillation or roasting; second, of car- 
bon monoxide, the result of combination 
of fixed carbon with oxygen; third. of 
hydrogen, the result of decomposition of 
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Fic. 4. PRESSURE PRODUCER WITH 
ROTATABLE GRATE 


water vapor or moisture carried in the 
air; fourth, of nitrogen carried in with 
the oxygen; fifth, of various things in 
very small quantities. 

If such a producer is supplied with 
air by a fan or blower there will be a 
tendency for the lower part to get hot 
enough to melt the ash and make clinker, 

















Fic. 5. PRESSURE PRODUCER WITH WATER 
SEAL 


stopping up the air supply. The most 
effective way known of meeting this 
trouble is to supply steam with the aif. 
As hydrogen and oxygen in combining 
liberate heat, so will the water vapor om 
decomposition absorb heat, and the prop- 
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er quantity of steam supplied to the fire 

in decomposing in the hot zone, 
cool it sufficiently to prevent the forma- 
tion of clinker. Continuous operation 
with coals that tend to clinker early de- 
mand clinker prevention means and this 
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out the collected ash. 
same type of producer without any 
grates. Here the ashes simply rest in 
a water trough at the bottom and the 
edge of the casing also dips into the 
water far enough to prevent the escape 


Fig. 5 shows the 
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Fic. 6. COMPLETE SUCTION PRODUCER EQUIPMENT 


led to the application of a steam blower, 
in which a steam jet drives along the air. 
This blower not only supplies steam nec- 
essary to prevent clinker but the air for 
combustion with the coal. All the earlier 
producers used to supply gas engines 
were operated with these steam-jet 
blowers. One of these of American de- 
sign is shown in Fig. 4, but this view 
does not show the blower, which would 
be attached to the blast pipe at the left. 
Over the end of the blast pipe is a cap 
which serves to spread the air and steam 
mixture more or less uniformly across 
the whole fuel bed. On the grates, which 


of air from the interior. Ashes may be 
removed from this water-seal bottom at 
any time by raking under the water. 
Producers, such as those just de- 
scribed, operated with the draft upward 
and under pressure, are called up-draft 
pressure producers. These had not been 
in use for many years in Germany, where 
they had their most vigorous develop- 
ment, before it was realized that the suc- 
tion stroke of the engine in drawing in 
its charge of air and gas might be made 
to also draw the air and steam through 
the coal bed of the producer. This 
seemed especially desirable because the 
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The new arrangement became known 
as the suction gas producer, a simple 
form of which is shown sectionally in 
Fig. 6. The gas on leaving the producer 
proper D passes through a chamber F 
fitted with tubes which are surrounded 




















Fic. 7, SUCTION PRODUCER WITH 
VAPORIZER TOP 
by water. The gases leaving the pro- 


ducer evaporate part of this water into 
steam, which is drawn into the bottom of 
the producer with the air, so that the 
hot gases from the producer make all 
the steam necessary to prevent clinker- 
ing and without any high-pressure boiler. 
After leaving the vaporizer the hot gases 
pass through a tall chamber /, full of 
coke or any other similar porous sub- 
stance, kept continuously wet by a water 
spray at the top; this is called the “wet 
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are ‘nclosed in a tight ashpit to prevent 
the scape of the blast, a considerable 
amovnt of ash is left at all times to 
avoi. burning the grates. A crank out- 
Side is provided to shake down the ash 
with at opening the ash chamber; at fre- 
quer intervals this is opened to take 


Fic. 8. DOUBLE-GENERATOR DOWN-DRAFT PRODUCER FOR BITUM!NOUS COALS 


steam-jet blower type of producer re- 
quired the addition of a steam boiler to 
produce the high-pressure steam fre- 
quired, and, moreover, considerable varia- 
tior in the proportion of air to steam, 
with consequent variable quality of gas, 
was unavoidable. 


scrubber.” It serves the double pur- 
pose of cooling the gas and removing 
from it most of its coarser particles of 
dust carried from the fire. Finer particles 
of dust, together with particles of tar 
which may have come from the roast- 
ing of the green coal, are removed later 
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by passing the gas through layers of saw- 
dust and wood shavings in a flat casing; 
this member, J, is the “dry purifier.” 
From this cleaner the gas passes directly 
to the engine, the entire flow through the 
apparatus being caused by the suction of 
the engine itself. 

With a view to simplification, some 
suction producers are made with a 
vaporizer around the top of the producer 
chamber itself, thus making a separate 
vaporizer unnecessary. Such a producer 
is shown in Fig. 7 without any of the 
cleaning devices. The air is drawn over 
the top of the warm water before enter- 
ing the ashpit and a float valve S is 
provided to keep the water level constant. 
A small hand blower R is provided at the 
bottom to supply the air in starting. 

All of the producers thus far shown 
work quite well with coke or anthracite 
coal, if skilfully operated, in spite of 
tendencies to make variable gas, but 
most of them work badly with bitumi- 
nous coal because of the tar produced. 
Bituminous coal may or may not cake, 
but it always contains much tar, and if 
this lodges on the engine valves or mov- 
ing parts, it will make them stick; if it 
gets into the interior of the cylinder it 
will make deposits of carbon which are 
very bad on the action of the engine. 
Tar must therefore be eliminated or 
means must be provided for preventing 
it reaching the engine. Naturally, the 
first idea to be applied was that of re- 
moval. Tar was allowed to form in the 
producer and extractors were made to 
get it out of the gas. The belief is grow- 
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have been tried and others are being 
proposed every day. One method of 
destroying the tar is to reverse the draft, 
so that coal fed to the top is supplied at 
the same place with air, which passes 
downward through the bed instead of 
upward; the passage of the volatile con- 
stituents of the coal downward through 
the bed is supposed to decompose the 
tarry hydrocarbons, breaking them up 
into permanent gases and fixed carbon 
soot that is more easily filtered out than 
greasy tar, and this is more or less ef- 
fective. One application of this method 
is illustrated in Fig. 8 in which there 
are two gas generators, used alternately. 
Air is drawn through the bed downward 
by a suction blower; the hot gases leav- 
ing first pass through a tubular steam 
boiler and then are cooled in a wet 
scrubber. After cooling, the gas passes 
through the blower to a soot filter and 
finally to a gas holder. This operation 
makes the bed very hot; when it gets as 
hot as permissible, it is shut off and the 
other producer worked in its stead, while 
steam from the boiler is blown through 
the first producer, making a gas rich in 
hydrogen, until the bed has cooled. The 
alternately made rich and poor gases are 
mixed in the holder to get a uniform 
gas for engine use. 

A producer embodying the combination 
of up-draft and down-draft, and con- 
tinuously operating, is shown in Fig. 9, 
with the cleaner and suction blower. Coal 
fed at the top passes downward and 
some air with it, the volatile perhaps 
partly decomposing. Air also passes up- 























Fic. 9. DouUBLE-ZONE PRODUCER FOR SOFT COALS 


ing, however, that it is not sufficient merely 
to attach tar extractors to bituminous 
producers, nor even advisable even if it 
were sufficient, as the primary trouble is 
in the fire itself. Means are being sought, 
therefore, for changing conditions in the 
fire so that tar will not be formed at all, 
or if formed, destroyed. Various plans 


ward through the grate at the bottom, 
and the gases formed in both the upper 
and lower chambers mix and pass out at 
the middle. Around this central hot 
zone is placed a ring containing water, 
over which all entering air passes and 
takes up steam enough to keep the bed 
cool. 
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DASA Zp CORRESPONDENCE 


Temporary Excess of Steam in a 
Producer 


In the January 25 issue Dow R. Wal- 
ker asks why additional steam through a 
producer will cause the engine to “take 
the bit in her teeth” when load is put on 
after running light. 

The temperature of the fire in the pro- 
ducer must be kept more or less uniform: 
if it be allowed to get too low the steam 
and air will not be decomposed and the 
engine will stop through getting bad gas. 
If the fire is not in condition to decom- 
pose the steam and air and gasify the 
carbon fast enough to supply the engine 
when full load is suddenly thrown on, 
some time will elapse before the gas pro- 
duced is rich enough to develop the power 
required; it is then necessary to allow 
more steam to be generated for the en- 
richment of the gas. This adjustment 
must be carefully made. On many makes 
of producers it is automatic. If too 
much steam be supplied, the temperature 
of the fire will be reduced so that the 
gas-making process will be impaired. If, 
on the other hand, too little steam be in- 
troduced the generator will tend to over- 
heat and if allowed to go unattended, 
costly damage may ensue. 

It should be remembered that on light 
and heavy loads the temperature of the 
fire is not the same, because in the latter 
case gas is made more rapidly. If, then, 
when a heavy load comes on, more water 
be turned on, the gas will be enriched by 
the hydrogen generated, but on light 
loads more gas will be required owing 
to its poorer quality when the water, and 
consequently the extra hydrogen, is ab- 
sent. Therefore, on light loads the quan- 
tity of air sucked through the fuel bed 
to maintain the fire in its proper condition 
is greater than it would be if richer gas 
were being used by the admission of 
more steam. 

Sudden additions of load can be dealt 
with with greater ease in producers 
which, like Mr. Walker’s, have water in 
the ashpit. By raking red-hot ashes out 
into the ashpit, not only is more steam 
produced but the fire is stirred up as 
well by the same action, thus clearing an 
easy passage for the increased quantity 
of air required. 

If the fuel used shows much tendency 
to clinker and form slag, as much steam 
should be used as possible, having fe- 
gard to other factors in the operation of 
the plant. 











JOHN S. LEESE. 
Manchester, Eng. 
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A recent estimate places the capacity in 
steam turbines, which has been put out 
by American manufacturers up [0 the 
first of February, 1910, at 214 million 
kilowatts. 
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Fixing a Creeping Flywheel 


This flywheel weighed about 15 
tons and although it was not loose on 
the crank shaft it caused so much trouble 
by creeping away from its proper place 
that it became necessary to shut down 
and reset it. As the wheel was made 
in halves, the hub bolts were tightened 








Two 10-ToN JAcKS UNDER FLYWHEEL 


33 
until the two parts were clamped firmly, 
yet in a short time the wheel worked out 
of place again. Near the hub on one 
side was an eccentric which could not be 
moved easily, while on the other side, 
but a few inches away, was the outboard 
bearing; hence it was considered difficult 
to remove the key. 

When a new engineer took charge of 
the plant he decided to prevent that 
wheel from causing the engine to be 
shut down again, and proceeded to re- 
pair the defect as soon as _ possible. 
Careful examination convinced him that 
while one-half was in perfect contact 
with the shaft, the other rested on the 
key; hence the peculiar strains to which 
a flywheel is subjected caused it to 
creep on the shaft. 

He placed two 10-ton jacks under the 


rim, one near each edge, and screwed 
them up until the wheel rested on them, 
but not enough to raise the shaft out of 
the outboard bearing. All of the nuts 
holding the halves together were then 
unscrewed as far as it was considered 
Safe, after which the jacks were lowered 
until the nuts were tight again. Each 
Opening at the rim was filled with sub- 
Stan's! blocking and the jacks were 
Scre\-d up until the lower half of the 
hub «ame in contact with the shaft, as 











This liberated the 


shown in the figure. 
key so that there was sufficient room in 
which to take it out easily. 

The key was put on a planer and 


its thickness reduced one-sixteenth 
inch. No change was made in the width 
of it. When it was replaced and the hub 
lowered into place it did not bind ver- 
tically on the key as before, but on the 
shaft only. After removing the blocking, 
raising the lower half again and tighten- 
ing the nuts at both hub and rim, ‘the 
wheel was ready for use, and it has not 
moved endwise on the shaft since. By 
keeping the bolts in place all danger of 
the upper half toppling over was elimi- 
nated. 
W. H. WAKEMAN. 
New Haven, Conn. 


Fuel Oil 


I am operating a small steam plant 
where coal was the fuel used until about 
two years ago, when it was decided to 
change over to oil. Since then we have 
been able to show a considerable saving 
in the fuel cost. Occasionally we have 
had some little trouble in keeping steam, 
especialiy in very cold weather, when the 
oil gets thick, and sometimes as a result 
of the oil company sending us an in- 
ferior grade of oil. In these cases, we 
have found it necessary to order 30 or 40 
barrels of distillate, according to the 
quantity of crude oil remaining in the 
storage tank, in order to get the 
necessary results. We use compressed air 
at a pressure of 60 pounds per square 
inch, to force the oil from the service 
tanks, which are 10 feet below ground, 
up to the burner. The two service tanks 
are filled by gravity from the main stor- 
age tank. They hold about 50 gallons 
each, and while one is feeding the oil to 
the burner, the other is opened to the at- 
mosphere and being filled. The air com- 
pressor is belt driven by an electric motor 
and exhausts into a suitable receiver. The 
burner is a homemade affair, and has 
given better results than any of the much 
advertised ones we have so far tried. It 
consists of a piece of 1!4-inch iron pipe, 
screwed into a brass casting which has 
two orifices, viz.: one for the air and 
one for the oil. A small bypass valve is 
located between both passages for blow- 
ing out when not in operation. A piece 
of 14-inch copper pipe, about 8 feet long, 
is made into a coil, small enough to go 








inside the 14-inch iron pipe. One end 
of the coil passes into a small screwed 
and packed gland in the casting; the 
other end is left open and free in the 
iron pipe, which is now reduced to ™% 
inch. The outer end of the '4-inch pipe 
is closed with a cast-iron plug having a 
3/16-inch hole bored through the solid 
square end, and a narrow slot, cut by a 
hack saw, running across the center of 
this hole. This makes the tip of the 
burner and the slot gives a flat, fan-like 
flame. The oil, in passing through the 
coil, is heated by the compressed air out- 
side same, and both come in direct con- 
tact in the %-inch pipe and emerge to- 
gether from the tip in a fine spray. 

The furnace was but slightly altered, to 
accommodate the change in kind of fuel. 
The grate bars were left in and covered 
with sheet iron, upon which firebricks 
were set two deep. Firebricks were also 
set along each side of the grate and at 
the back. The fire door was cut in half 
and hinged, with a hole cut in the center 
to clear the burner. Thus, if it is ever 
desired to return to burning coal again, 
the boilers can be made ready in about 
an hour. 

The composition of crude oil varies 
greatly with the locality from which it 
has been obtained, and of course with 
the treatment to which it has been sub- 
jected. Generally oil is not found avail- 
able as fuel in the Eastern part of the 
country, since the Eastern oils are more 
valuable for other purposes, and coal 
may there be had in large quantities at 
low cost. In determining the value of 
oil as a fuel, the flash point and the 
specific gravity must be taken into con- 
sideration as well as the heating value. 
The heavy crude oils such as are used for 
power-plant work usually have a high 
flash point since there is little volatile gas 
in them. 

The specific gravity for heavy oils will 
generally be about 0.85, and the flash 
point above 260 degrees Fahrenheit. The 
danger of explosion of course increases 
as the flash point is lowered, but it is 
not great when the oil is properly stored 
and ordinary care is used. 

Specific gravity is not an accurate 
measure of the heating value of an oil. 

Fuel oils have different names, depend- 
ing on the treatment they have received. 
The crude petroleum is that which comes 
from the well by direct pumping. Then 
there are the different distillates, which 
come off at different temperatures during 
the heating of crude petroleum; the cost 
of these is high. 
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An advantage which oil has, apart from 
the question of price, is that a barrel of 
oil containing 42 gallons and weighing 
from 310 to 332 pounds, will occupy 
about 50 per cent. less space than a 
coal containing an equal heating value, 
and will weigh 35 per cent. less. Boiler 
efficiency always runs higher with oil fuel 
than with coal, on account of the com- 
pleteness of combustion secured in an 
oil-burning furnace, and the ease with 
which regulation can be made. With 
coal, a boiler efficiency of 70 per cent. is 
high, while with liquid fuel 75 per cent. 
is not uncommon, and 80 per cent. has 
frequently been obtained. 

For economically burning oil, it should 
be heated in, or carried to the burner at 
a temperature of about 150 degrees, and 
the pressure for the steam or air supply 
ought to be from 60 to 120 pounds for 
high-pressure systems and from 15 to 50 
pounds for low-pressure systems. Low 
draft is usually advisable, and a flue-gas 
temperature of 430 to 500 degrees Fah- 
renheit has been found to be most desir- 
able. 

The results of some tests, made on dif- 
ferent fuels about sixteen years ago, was 
reported as follows: 

It was found that one pound of anthra- 
cite coal would evaporate 9.7 pounds of 
water from and at 212 degrees Fahren- 
heit; a pound of bituminous coal, 10.14 
pounds of water, and a pound of fuel oil 
with a specific gravity of 36 degrees 
Baumé, 16.48 pounds of water. 

The composition of different oils and 
their heating value are shown in the 
table: 
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Ninth. Better combustion and ability 
to raise steam quickly. 

Tenth. Smokelessness and diminished 
loss of heat in smokestack. 

Eleventh. Increased boiler efficiency. 


JOHN CREEN. 
Seattle, Wash. 








An Engineer in the Making 


When I was going to school I had a 
desire to become a steam engineer. On 
my way to and from school I had to pass 
a sawmill. The engine and boiler rooms 
were below the sidewalk and I often 
would stand at the door and watch the 
engine. I was interested most in the 
“rubber balls” on an upright shaft. One 
day, at noon, I stayed a little longer than 
usual. I heard a noise and saw a cloud 
of steam. I got up out of the gutter, 
stunned and slightly bruised, and ran off 
to school. On my way home in the 
evening, I saw the wrecked building; the 
two flue boilers had exploded. On the 
following Saturday a procession headed 
by the G. A. R. made its way past the 
mill; they were on their way to place 
their comrade at rest. 


A year later during school vacation 
I secured a job in the press room of a 
daily newspaper. In a short time I be- 
came friendly with the engineer. The 
press room and engine room both were 
in the basement. One evening after 
finishing up, I was the last to change 
clothes. I noticed that the Westinghouse 
standard engine was still running. I 
looked for the engineer and found that 








COMPOSITION OF VARIOUS OILS. 























Hydro- Flash 
Source. Kind. Carbon, gen, Oxygen,| Specific Point, B.t.u. per 

Per Cent.|Per Cent. Per Cent.| Gravity. | Degrees. | Pound. 
Pennsylvania... 2060 Light 82.0 14.6 3.2 | 0.826 a de eed 
Pennsylvania.......... Crude 84.9 13.7 1.4 | 0.938 ca 20,736 
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I 6) 4. crlarsreciraeae Crude 84.3 13.4 2:3 | 0.857 20,420 
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Some of the advantages of oil fuel are 
briefly enumerated: 

First. A reduction in weight of fuel 
amounting to 40 per cent. 

Second. A reduction in bulk of fuel 
amounting to 36 per cent. 

Third. A reduction in cost of attend- 
ance amounting to 75 per cent. 

Fourth. Fires can be promptly kindled. 

Fifth. Fires can be extinguished in- 
stantaneously. 

Sixth. Cleanliness and freedom from 
ashes, clinker, etc. 

Seventh. Saving in lost heat due to 
opening of furnace doors. 

Eighth. Intense fire and close regula- 
tion without forced draft. 


he had gone home. I thought it was 
up to me to stop that engine. I took hold 
of the valve wheel and closed it very 
fasi. There was a loud noise and a 
rattle and I ran to the other end of the 
building. After a while, I came back to 
see if I had broken the engine. Every- 
thing looked all right so I went home. 
I came earlier than usual next morn- 
ing to tell “Bill” that he went home and 
left the engine running. He would have 
it, though, that he had stopped it. He 
went over to the engine and discovered 
that the side oil cups were empty. He 
filled and set them, and going to the 
lubricator found that it was empty and 
hot. He cooled and filled it. Then, 
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turning steam on, he got a dose of {ot 
water shot into his face. He step; cd 
aside, the engine continued to go and to 
shoot hot water out of the relief valv<s, 
Then he said that I must have stopped 
her for if he had done so, he would 
have stopped the oil and cracked the 
throttle-drain valve. In a gruff voice he 
commanded me to look at that, stating 
that if I ever stopped the engine again, | 
had better do it in the manner directed, 
The valve wheel had the wording “Start 
slowly, stop very slowly.” 

One afternoon, “Bill” told me te keep 
an eye on the boilers as he wanted to 
work on the elevator pump. Shortly after 
the paper had gone to press we got word 
to hold it; there had been a murder on 
the street at the office entrance. After 
the stereotype plates, giving an account 
of the murder, had been put onto the press, 
there was not enough steam pressure 
to operate it. I had been discussing the 
murder with the rest of the press-room 
crew and forgot the fires. After we 
had broken up ink barrels and put 
them on the fires, steam was raised. 
Our pzper was on the street long after 
the other papers were out giving an ac- 
count of the murder which had happened 
at our very door. 

One,day “Bill” received a notice that 
on the next Monday he was to serve on 
the jury for two weeks. He decided 
that I was to take his place. On Sunday 
we washed out the two boilers. I had 
never seen the inside of a boiler before. 
On that Sunday I learned how to pull a 
chain over the tubes to loosen the scale. 
Late in the afternoon we raised steam 
and seeing that everything was in good 
shape departed for our homes. On Mon- 
day morning “Bill” came to watch me 
start things to work. I was a little shaky 
and went slowly. After I had everything 
moving he said, “If you do that every 
day you will have no trouble. Just take 
your time.” 

On Friday I started to clean and shine 
all the brass work in the boiler room. 
In the afternoon I started on the boiler- 
feed pump. After I had used the steam 
hose on it, I started to clean the brass 
parts. By this time the presses were 
running. Suddenly, there was a racket 
at the engine and water was seen shoot- 
ing out of the relief valves. The press- 
man came running into the boiler room, 
yelling, “Open your furnace doors; pump 
some cold water into her.” The boiler 
was foaming. We stopped the engine 
and found that when I cleaned the valves 
I had closed the one on the line from the 
heater and had opened by mistake one 
on the line from a discarded hotwell. 
When we thought the pump was putting 
in cold water we were in reality using 
dirty water from the well. We were 
three hours late in getting the pape’s On- 
to the street. 

E. N. ST.SH. 

Sharpsburg, Ponn. 
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Reinforcing an Engine Anchorage 

short time ago my attention was 
drawn to one of the engines which was 
loose on its foundation. On investiga- 
tion I found that part of the foundation 
was loose also. In the figure it will be 
noticed that the foundation bolts extend 
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through the capstone only. The stone 
did not have sufficient bond with the 
brickwork and had gradually worked 
loose until the matter became’a cause of 
uneasiness. 

The question was how to fasten the 
capstone without tearing down the brick 
work. This was done in the following 
manner: A little of the brickwork was 
cut away on top of the stone to allow 
a piece of heavy shaft to be placed across 
the foundation. After the shaft was 
placed it was bricked in solid. Then a 
hole was drilled through the foundation 
lower down and another piece of shaft 
put in and grouted with cement. After 
the cement had set, two heavy links were 
welded and made so as to fit over the 
ends of the shafts on each side of the 
foundation. These were shrunk into 
place. This helped to hold the capstone 
down solid. 

GeorceE H. HANDLEY. 

Newburgh, N. Y. 











Ratio of Heating Surface to Steam 
Liberating Capacity 


The very interesting symposium on 
cylinder lubrication which has appeared 
im recent numbers of Power, together 
with the tabulation of the results, leads 
me to ask if we could not get equally 


Valuable material by putting before 
Powrr readers certain questions as to 
the conditions of steaming under which 
boile: begin to foam. I can find no data on 
this subject, although they would appear 
to be absolutely essential to proper boil- 
er des‘en, especially in view of the grow- 
mg pactice of driving boilers above their 
Tatec ‘apacities. It is all well enough, 
With — high draft and ideal conditions of 
Comb stion, to transmit two or three 
time 


S much heat through the boiler- 
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heating surface as formerly, but it does 
not follow that the steam-liberating ar- 
rangements formerly used in connection 
with the same surface will be sufficient 
to separate the larger volume of steam 
from the water. That is, information is 
needed as to the number of pounds of 
steam that can be liberated from a square 
foot of water surface without entrain- 
ment of water, and as to the steam room 
that is necessary to allow the water to 
drop out of the steam and to prevent it 
from being thrown up into the steam 
pipe. 

It would be very interesting if a thou- 
sand operating engineers would report 
the dimensions of their boilers, and the 
rate of steam output at which priming or 
foaming begins to be noticeable. 

I realize that foaming is affected by 
the character of the water and the man- 
ner of steam withdrawal and that but 
comparatively few engineers have facil- 
ities for determining the degree of con- 
centration of salts in the boiler, as shown 
by the salinometer or by chemical analy- 
sis. However, the figures would be of 
value as representing average existing 
conditions, even without this information 
about the water. 


For certain purposes of designers and 
manufacturers, statistical data of this 
kind may be, I believe, more valuable 
than purely physical constants relating 
to materials used, since it enables them 
to get a better understanding of actual 
operating conditions, and perhaps to 
modify their practice accordingly. It is 
quite possible that some of the boiler 
manufacturers have in their files the in- 
formation above described, but they 
would probably be the last ones to divulge 
it—and again, perhaps they have not got 
it. 


G. H. GIBSON. 
New York City. 








Jammed Piston Ring 


About two years ago I had a little ex- 
perience in overhauling an engine that I 
am not likely to forget soon. In the 
hope that a description of it may prevent 
some brother from getting into the same 
box, I submit it. 

I was engaged in overhauling a cotton- 
gin plant generally. The engine especially 
was in bad condition. When running, to 
use the language of the young man who 
had charge of it, “it sounded like a drove 
of carpenters at work.” 

We stripped the engine and proceeded 
to give it the regular “dope” prescribed 
in such cases, and got along smoothly 
enough until we started to put the piston 
back into cylinder. 

The piston had been made at a local 
shop a year or so previous and was 
a solid casting fitted with only one ring 
about 34 inch wide. The cylinder had 
scarcely any counterbore at all. 
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As we had had no trouble whatever 
in getting the piston out of cylinder, we 
anticipated none in putting it back, so we 
proceeded, but not far. We heard a 
slight click and discovered, to our mortifi- 
cation, that the ring had slipped into the 
port. There we were, and there we 
stayed for a whole day trying to devise 
some means of either getting the pis- 
ton into the cylinder or out of it again. 
Finally we had to resort to a cleaver and 
sledge hammer which we used to break 
the piston into pieces until we could tdke 
it out. The piston was so thick and heavy, 
12 inches in diameter and about 3 inches 
thick, that it required a lot of good, heavy 
hammer work and some three or four 
hours’ time before we finally got it out. 


This taught me never to attempt to 
enter a piston into a cylinder or take one 
out, without first plugging up the ports, 
although since then I have seen some 
good engineers strip an engine without 
taking that precaution, and without meet- 
ing with any mishap. Of course if the 
ring is wider than the port opening there 
is no danger of getting into the trouble I 
have just related. But unless one is 
familiar with the engine there is no way 
of knowing the width of the ring or the 
port opening, and it is much the safest 
plan to plug the ports with some kind of 
wood which can easily be split out with 
a chisel, and then with a compass saw 
cut off the ends of the plugs flush with 
the cylinder bore. 


W. M. PRICHARD. 
Datura, Texas. 








Putting in Foundations 


In putting in concrete foundations, 
one of the most bothersome parts of the 
work is the pouring of the concrete 
through the templet without knocking it 
out of position. A method which avoids 
much bother is to place the templet about 
8 feet above the foundation and suspend 
a plumb line over the center of each bolt. 
In place of the bolts, stand railroad ties 
on ends, seeing that they center approxi- 
mately. Then nail scantlings from one tie 
to another as braces. Fill and tamp the 
concrete in the usual manner and allow 
it to take an initial set. Then remove 
the ties and drop the bolts into the holes 
and support them at the proper hight by 
means of boards on edge. 

This method saves time, is more ac- 
curate and makes the work much easier 
to perform because the great bulk of 
the work can be accomplished without 
the need of any especial caution. 

To take measurements, the most ac- 
curate and the easiest method is to stretch 
a center line from which all dimensions 
may be taken. This avoids accumula- 
tion of error. 

E. N. Percy. 

San Francisco, Cal. 
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Engineers’ Wages 


Frank Wells would like to have us 
ask ourselves why it is necessary to 
work twelve hours per day when men in 
other trades only work eight hours. There 
is no need to ask ourselves; we know. 
It seems to me that a better answer to 
the question could be had from the man 
who does the employing and paying. It 
would show us how he looks at it, or at 
least he would try to make us believe 
that he looked at it in that light. An 
employer would probably say that he 
could get men to do the work and work 
twelve hours. He would not say that 
the engineers were giving perfect satis- 
faction, however, and I doubt if it ever 
occurred to him to ask himself if this 
twelve-hour man was costing him more 
or less than an eight-hour man. After 
a varied experience in electrical- and 
mechanical-engineering fields, I feel safe 
in saying that as a rule any man is dear 
at almost any price, whose hours of ser- 
vice are twelve or more against his free 
will and choice. 

I have known engineers to lose for 
their employers enough during the year 
to pay the salary of three or four engi- 
neers. Someone will say, “Well, they 
were careless—no good.” Maybe they 
were no good, but they worked twelve 
hours and probably did not make a 
“hundred per” either. I do not mean to 
infer that every man who works twelve 
hours is a loser of dollars and cents for 
his employer, far from it. But I know 
that an engineer who is perfectly satis- 
fied with his position, both as to hours 
of service and pay, is more fit and will- 
ing to serve the interests of his employer 
than one who is depressed and has an 
antagonistic feeling toward his employer 
and his work, which is usually the case 
when twelve hours of service are re- 
quired and the compensation is small. 

Satisfaction and contentment are what 
most all engineers strive for, and rea- 
sonable service and reasonable wages, 
as a rule, make a reasonable engineer. 
It seems to me that employers and en- 
gineers should be in closer relation to 
each other. I believe that if they under- 
stood each other better, conditions would 
be better, and there would be more 
money for all concerned. 

Mr. Wells speaks of “the body of in- 
telligent men” who are working twelve 
hours. I venture to say that if he has 


watched the careers of intelligent engi- 
neers, 


he has not seen them remain 

















under the same conditions very long; they 
usually hunt for something better. 

I agree with brother Wells that the 
conditions in the electrical-engineering 


field are far from ideal. For the money 
spent for education and the years of 
patient study, supplemented with prac- 
tical application, to receive less than a 
poor, ignorant man who knows nothing 
and cares not to know more than to use 
his hands, is very deplorable indeed. But 
as long as employers will employ men 
who can manage somehow to remain a 
short time, and as long as there are 
would-be engineers to be employed, just 
so long will good men have to work long 
hours and be poorly paid. 
L. EARLE BROWN. 


Roundup, Mont. 








I am greatly interested in the discus- 
sion on “Engineers’ Wages” which is 
proceeding in the columns of POWER. 

There can be no doubt but that of the 
whole professional community, no sec- 
tion works a greater number of hours for 
less benefit than do the engineers. The 
conditions of work are extremely ardu- 
ous; the hours, always long, are often 
irregular; the time for meals has nearly 
always to be snatched during light loads; 
the responsibility of keeping everything 
going smoothly and for the safety of the 
plant and the lives of those around it 
rests heavily upon the engineer’s shoul- 
ders; the amount he has to know about 
the plant has taken some money, much 
time and more “sweat o’ th’ brow” in its 
acquisition; he has often to keep himself 
provided with expensive tools and ap- 
pliances which the owner should prop- 
erly supply; if he quit work the 
civilized world would come to a com- 
plete standstill and he gets paid a paltry 
$4 a day. His hours of work alone de- 
bar him from taking much part in the 
social life of his community and any- 
way he is “only the engineer” when 
the doctor and dentist are around. 

How can all this be remedied? There 
has been talk of combination amongst 
the engineers with the object of forcing 
the employers. With what result? A 
minimum wage would be fixed and em- 
ployers would not exceed it; there would 
still be the same number of engineers 
working for far below their worth and 
with no earthly chance of ever having an 


increase above that which the employer 
has once been forced to grant. 

It is true that many employers are 
open-handed insofar as giving a raise is 
concerned, but how many _ engincers 
would get the figure they are worth and 
earn by the discomforts they undergo 
if they asked for it? Mighty few. You 
can’t blame the employers either. If a 
man can get his plant run for $4 he is a 
philanthropist if he pays $5. 

The best way of attacking this diffi- 
cult problem of securing proper wages 
for the men who keeps the wheels going 
round would appear to be through the 
medium of the press. By “the press” I 
do not mean the engineering press alone. 
The general public does not read Power. 
By getting the facts about the hardships 
under which the engineering fraternity 
is expected to work into the daily news- 
papers, not half-heartedly, but by boom- 
ing the matter for a few weeks, the 
public’ would begin to take an interest 
in the subject and if it were well and 
clearly demonstrated how an engineers’ 
strike could stall creation, the public 
opinion might arouse employers to move 
for very shame. 

The difficulty is, of course, to organize 
an agitation. Perhaps the best way would 
be to hold mass meetings in all the big 
cities with the newspapers well repre- 
sented and, most important of all, strong 
and forcible speakers on the platforms. 

JOHN S. LEESE. 

Manchester, S. E., England. 








A great deal has been written about 
engineers’ wages; nearly everyone 
agrees that stationary engineers, as a 
rule, are very much underpaid but no 
remedy seems to be forthcoming and it 
seems to me that until engineers get to- 
gether and make a concerted movement 
for better conditions, none will be put 
forward. 

As long as there are engineers who 
will take a job for few dollars less 
than the man who holds the job and as 
long as employers look only at the wage 
side of the question, just so long will 
we be tied down to small wages. 

For example: I was hired to run the 
steam plant of a large sawmill in north- 
ern Michigan a few years ago. | found 
everything in poor shape, but got it to 
working in good shape and after com- 
pleting the season’s run I was hired for 
the next season at the same wazes. 

Shortly before starting time ti: next 
season, I received a letter from the 
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owner offering me 75 cents per day less 
than the rate at which I had been hired, 
saying that he had a chance to secure 
a man who offered to work for $1 per 
day less than I had been getting. Need- 
less to say, I told him to engage the 
other man. That the new man only stayed 
a month is beside the question; the wages 
in that mill are still at the reduced 
figure. 

A couple of years ago I was engaged 
to take charge of an office building in 
a town in Ohio. I managed to get one 
extra man added to the force and as 
there had been considerable trouble in 
getting engineers, I secured a raise for 
all of us and a promise of more in the 
future. After installing an electric-light 
plant in the building and as the wages 
were still far below what they should 
have been I asked for another raise. 
Just about this time another man came 
along and offered to take my job for S5 
per month less than I was then getting 
and I promptly retired in his favor. That 
he only remained three days and that 
six other men followed in quick suc- 
cession does not help matters; the wages 
there are at the reduced figure yet. 

I could relate other instances of this 
kind but these are enough to make my 
point clear. 

That the men who underbid their fel- 
lows are not always incapable or incom- 
petent as engineers goes without say- 
ing, but I do think that they are utterly 
devoid of the smallest sense of honor 
or fair play. 

The only way in which to solve the 
difficulty is to bring all operating engi- 
neers together in one association. But 
there are many things to be considered 
as well. For instance, our license laws 
are very unsatisfactory; why not direct 
our attention toward getting Federal 
license laws to cover all stationary steam 
Piants throughout the United States, 
similar to our marine license laws, and 
make engineers’ licenses universal and 
have all stationary engineers under the 
jurisdiction of the United States Govern- 
ment at Washington as marine engi- 
neers are. And then have a law passed 
defining the engineer’s position, lia- 
bilities, authority and duties. 

It seems to me that this would be a big 
Step toward placing the engineer where 
he belongs at the head of his depart- 
ment, and would lead eventually to bet- 
ter conditions. 

Ido not agree with the man who says 
the fireman should get more wages than 
the engineer, because the engineer as 
a rule has had his day with the shovel 
and it is an unwritten law of commercial- 
ism that the higher a man advances the 
better his conditions shall be. This is 
Tight, for without this there would be 
No incentive to do better things. 

I believe that the fireman should re- 
ceive substantial wages and that he 
Should not be overworked because I have 
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handled the shovel under nearly every 
condition imaginable and graduated from 
the firehold of a steamboat to the engine 
room. 
ALLAN A. BLANCHARD. 
Oak Harbor, O. 








Proper Amount of Lead 


In the January 18 number, Mr. West- 
erfield, in commenting on my article, 
“Proper Amount of Lead,” shows two dia- 
grams; Fig. 1 of his discussion he states 
is “not quite so radical” as the one 
shown in my article. A comparison will 
show that instead of its not being so 
“radical” as the one shown in my aarti- 
cle, it is very much more so. It also 
shows a total absence of compression, 
while the one shown in his Fig. 2 has a 
large amount. 

If he had desired to see the effect of 
the later lead he should have had the 
same amount of compression in each 
case. The fact that the engine pounded 
with the later lead was probably not due 
in any way to the late lead, but was en- 
tirely due to the absence of compression, 
and also to the fact that any lost motion 
in the bearings would be taken up in this 
case with a sudden shock when the ad- 
mission took place, instead of being 
taken up gradually by the compression 
as would be the case in Fig. 2, as the 
crank reached the center. 

If, instead of changing the lead, he 
had lengthened the exhaust-valve rods 
and given the same compression as in 
Fig. 2, this would have helped to fill the 
clearance and would probably have pro- 
duced a diagram about the same as the 
one shown in my article. It is certain 
that an engine could not be expected to 
run properly when set as shown by Mr. 
Westerfield’s Fig. 1. 

In all cases I believe in giving just 
enough compression to reverse the direc- 
tion of pressure on the bearings as the 
crank reaches the center. 

As to Mr. Westerfield’s statement that 
“the idea of late admission is without 
support from those who ought to know,” 
I can say that if he had the opportunity 
to discuss this question with engineers 
who have had wide experience in erect- 
ing and operating some of the best 
plants in the country, he would find that 
he is mistaken. 

In talking on this subject with a large 
number of men in various parts of the 
country, I find that they practically all 
agree that early lead is to be avoided, 
and are operating their plants according- 
ly. They are men who have had enough 
experience to know, and judging from 
the condition of their plants they cer- 
tainly do know. 

The idea which I meant to bring out in 
the article, “Proper Amount of Lead,” 
was, that the compression should be just 
enough to overcome the inertia, and the 
full initial pressure only brought to bear 


595 


on the piston after the crank had passed 
the center. 

The time of admission to produce this 
result would vary to such an extent in 
different engines that an indicator dia- 
gram would be the only way to get it 
correctly. This is best illustrated by a 
quotation from my letter on this subject 
in the November 30, 1909, issue. 

“The amount of lead necessary to give 
the valves to produce this result would, 
of course, vary greatly with different en- 
gines; an engine having large port area, 
small clearance, and quick-acting -valves 
would probably not require any, especial- 
ly if the compression was run up to 
within one-half or three-quarters of the 
boiler pressure; while one with large 
clearance, slow-acting valves, or relative- 
ly high speed weuld require a large 
amount.” 

In almost all cases it would probably 
be necessary to give some lead to get 
this result, as the condensation and clear- 
ance would have to be taken into ac- 
count. I certainly cannot see where 
there can be any good result obtained 
from having the valves set in a manner 
which will allow full initial pressure on 
the piston when the crank is on the 
center, and much less in having this 
pressure in the cylinder when the crank 
is considerably back of the center. 

The question of the best amount of 
compression, lead and receiver pressure 
to give the most economical results will 
probably never be settled except by mak- 
ing a thorough test as was recently sug- 
gested by “Tom” Sawyer. In view of the 
many different opinions in the matter I 
think the subject is of enough import- 
ance to warrant this being done if pos- 
sible. 

S. KIRLIN. 


New York City. 








Cylinder Lubrication 


The recent correspondence on cylin- 
der lubrication has been very interesting 
and profitable, and will, I guess, result 
in a big saving in the oil bill in many a 
plant. I wrote a letter to Power about 
two years ago on this subject, calling 
for discussion, but little came of it at 
the time. I stated that marine engines 
ran without internal lubrication, a fact 
which has since been substantiated in 
the columns of Power, but which was 
ridiculed by one or two correspondents 
who replied to my letter. 

There is a point which I think worth 
discussion and that is the influence 
which the quality of the iron of which 
the cylinder is made has upon the amount 
of lubrication necessary. In Scotland, a 
much harder and closer-grained cast 
iron is used for cylinders than in the 
United States. In fact, some makers fit 
their cylinders with steel liners. Rightly 
or wrongly, the opinion is held in British 
engineering circles that the iron used in 
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the cylinders of engines built in the States 
is too soft, requiring more oil and wear- 
ing too rapidly. As far as my own ex- 
perience goes, I found that I had to in- 
crease the quantity of oil which I had 
found ample in Scotland. I think this 
point is worth ventilation in your col- 
umns. 
JoHN L. SHELDON. 
Prince Albert, Sask. 








In the February 1 number, H. H. Wil- 
bon speaks of his intention to put an en- 
gine into service without cylinder lubrica- 
tion. He does not mention whether the 
engine he is installing is of the vertical 
or the horizontal type. In marine work 
most of the engines are vertical and as 
there is practically no weight on the 
walls of the cylinder from the piston, 
they require but little oil. A vertical 
stationary engine may be run in the same 
way. But in a horizontal engine of 400 
horsepower where the weight of the pis- 
ton is on the bottom of the cylinder and 
the cylinder is fresh from the lathe, I 
should recommend using oil at the start 
until the cylinder had been worn to a 
smooth surface. Then if he chooses to 
try the experiment, he might gradually 
feed kerosene for a while and then 
gradually diminish the feed and final- 
ly stop it altogether. While feeding 
kerosene he should watch carefully to 
see if the engine grunts or groans or 
even jars. The kerosene would work the 
carbonized oil out of the cylinder and 
aid in wearing a hard, smooth glaze onto 
the walls, but the valves and valve seats 
would not fare very well. 

R. A. CULTRA. 

Boston, Mass. 








- 


In the issue of February 1, H. H. 
Wilbon states he is going to try to run 
his 400-horsepower single-valve engine 
200 revolutions per minute without cyl- 
inder oil. 

He does not say whether this is a verti- 
cal or a horizontal engine, nor does he 
state the kind of valve it has. As I have 
had over 17 years’ experience as a 
marine engineer, I can understand when 
he got his no-cylinder-oil idea. 

The company for which I was chief 
engineer of one of its steamers issued 
orders to discontinue the use of cylin- 
der oil in all main and auxiliary en- 
gines. My steamer had a triple-expan- 
sion engine making 126 revolutions per 
minute under 160 pounds steam pres- 
sure. After careful nursing for about ten 
days, I was able to cut the oil off en- 
tirely. The engine would run fine for 
two or three days at a time, then all at 
once, without any apparent cause, all the 
valves and pistons would begin groan- 
ing in such a way that we would have to 
slow the engine down until we could get 
a little oil into the small valve cups on 
each steam chest. Only about a table- 
spoonful of oil in each cup with about as 
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much graphite was all that was required. 
For three years we continued to try to 
cut off lubrication entirely but always 
had to apply a little oil and graphite at 
intervals of two or three days. All the 
auxiliary engines worked fine without oil. 
The cylinders and valves showed no 
signs of cutting. 

Several years ago I took a position 
as master mechanic in a large manufac- 
turing plant. I found that they were 
using more than double the amount of 
cylinder oil that was necessary. The 
engineers gave me a loox of dismay when 
I told them I was going to stop the use 
of cylinder oil entirely. We had a num- 
ber of engines but the most important 
were two cross-compound Corliss en- 
gines making 85 revolutions per minute. 
Each high- and low-pressure cylinder 
was receiving 10 drops per minute. I 
was told that this quantity could not 
be reduced because the man who put the 
engines up set the cups that way. 

I gradually reduced the quantity of oil 
until it was cut off entirely. We had 
plenty of trouble while trying to run 
with no oil and finally had to be content 
with feeding one drop per minute. 

In the same way, we ‘experienced 
trouble with all our horizontal engines 
when we tried to cut off the oil entirely. 
But with the vertical engines we suc- 
ceeded very well and ran them without 
oil and experienced no trouble. 

I am_afraid Mr. Wilbon will have an 
unsatisfactory experience if his engine 
is a horizontal one and especially if it 
has a slide valve. I think it would be 
well for him to provide a little quantity 
of good cylinder oil and have it handy in 
case he should need it, for he may find, 
as I did, that the conditions are different 
in stationary work from what they are 
on board ship and that we marine en- 
gineers don’t know it all. I would like 
very much to hear from him through 
Power, after he has tried his engine 
without oil, and learn of what success 
he had. 

E. C. ALLING. 

Hawthorne, N. J. 








I have been reading with much in- 
terest the articles on cylinder lubrication 
which have appeared in recent numbers 
of Power. In an effort to reduce re- 
sults to a common basis, I have tabulated 
the products of diameters and piston 
travel per minute in inches in each of 40 
cases given, and find that for each 100,- 
000 so obtained the consumption of cyl- 
inder oil varies from 0.08 to 0.2 pint 
per hour. For the compound and triple- 
expansion engines, the sums of the diam- 
eters were taken into the travel. The 
results were surprisingly uniform. Of 


the 40 cases under consideration, 29 were 
within these limits, ten being 0.08; five 
were 0.04 and 0.05, 
from 0.2 to 0.32. 
Expressed in a formula, we have, 


and six ranged 
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Dx - . : ; 

‘aa xX C = pints required per hou 
in which C is a constant varying {. » 
0.08 to 0.2. 


As an example, assume an engine | 8x 
36 inches running 100 revolutions per 
minute; then 
18 X 36 X 2X 100 


X 0.08 = 0.104 pels 
1CO,000 


per hour 


or, 
0.104 x 10 = 1.04, 

or about one pint for a ten-hour run. 

Proper cylinder lubrication involves 
factors which are so variable even for 
the same size and type of engine, that 
each engineer must be his own judge 
for his particular machine. For this 
reason, any formulated expression on 
the subject can serve only as a general 
guide. The following table shows data 
relating to a group of engines operated 
by a large factory in this vicinity: 

















; Pints 
Size, er 12 
Type. |Inches.| R.P.M.| Oil. | Hours. | C. 
Corliss...| 20 x 42 84 600-W. 14 0.07 
Corliss...| 20 x 42 84 |600-W. i {0.04 
Corliss...| 14 x 42 95 600-W. 1 10.07 
Corliss...| 14 x 42 95 |600-W. 1 0.07 














z 





The first two engines have been in 
operation for 10 years; the cylinders 
have never been rebored, and are in good 
condition. The second pair have been 
running about 30 years; the original cyl- 
inders are still in use. Each pair drives 
machinery that operates continuously; 
the companion engines alternate in the 
work. 

C. H. NICOLET. 

La Salle, Ill. 








I have charge of a small electric plant 
having as one unit a 12x16-inch, four- 
valve, Atlas engine, running at 200 revo- 
lutions per minute. We operate 17 hours 
per day and use about 1% pints of a 33- 
cent oil per day. 

I have not had occasion to take off the 
cylinder head but the indicator diagrams 
and the general performance do not show 
any signs of distress from lack of oil. 

The oil used had a specific gravity of 
25 degrees Baumé and a flash point of 
260 degrees Centigrade. 

The steam pressure carried is 100 
pounds; there is no superheat. The 
water which we use causes a consider- 
able amount of scum to collect in the 
boiler. When, occasionally, the safety 
valve blows off, the engine draws over 
some of this scum. We feed little 


more oil for a few minutes until tie dirt 
is cleaned from the cylinder. 

The fact that different conditics Te- 
quire different treatment was made plain 
to me some time ago when I hap »ened, 
through a series of mistakes and «lays, 
to run out of cylinder oil. I scoursd the 
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town and could find only some fancy 
high-priced gas-engine cylinder oil which 
| obtained and began to use. While I 
did not expect the best results, I was 
surprised by the decidedly poor cones, 
for it was impossible to keep the valves 
from groaning. The oil came into the 
receiver of the heater just as clear as 
when it was fed to the cylinder. I de- 
cided that for the proper atomization of 
a cylinder oil the temperature was one 
of the controlling factors and my subse- 
quent observation has proved this to be 
so. 
H. S. WILDERMUTH. 
Samoni. Ia. 








Homemade Ejector 


In the January 25 issue of Power I 
noticed a sketch of a homemade ejector 
submitted by W. O. Regan. He states 
that the diagram is self-explanatory. 

According to the diagram the ejector 
would fail to work, as far as I am able 
to judge, for there would be nothing to 
stop the steam from going on through 
the straight section of pipe instead of 
turning up at C. This I should think 
would tend to put back pressure on the 
water instead of suction. Again, steam 
would tend to go through the larger 
opening which in this case would be the 
straight l-inch pipe instead of the 5/16- 
inch nozzle at B. 

I would be pleased to get a more 
definite explanation of this diagram. 

Guy H. SMITH. 

East Lansing, Mich. 








Figuring the Economy of Econo- 
mizers 


George H. Gibson in an article in 
Power of February 1, attempts to show 
that introducing feed water into a boiler 
hot instead of cold has a tendency to 
increase the efficiency of the boiler. He 
States that increasing the temperature of 
the feed water makes it possible to de- 
liver the same amount of steam with less 
coal consumption and this is entirely 
correct because the boiler is really evap- 
orating less water from and at 212 de- 
grees Fahrenheit; or in other words, is 
not working so hard, so naturally would 
not need to burn so much coal. From 
this fact, however, he reasons that as 
less coal is consumed the temperature of 
the flue gases leaving the boiler is low- 
ered and he leaves us with the impres- 
sion that this accounts for the increase 
in efficiency which he claims. 

‘ow this is not a statement which can 
generally be applied, for it is certainly 
no: possible for us to increase the effi- 
Cicucy of a boiler under any conditions 
by cecreasing the amount of coal burned 
un‘cr it or by decreasing the load. Boil- 
er are designed to give their maximum 
ef ency at or near their rated output 
ar it is not, as a rule, possible to in- 
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crease the efficiency by cutting down the 
steam output. If a boiler were over- 
loaded, however, and we could by some 
means or other decrease the load then 
we would expect to obtain an increase in 
efficiency. 

This, it would seem, would be a better 
way to account for the higher percent- 
age of saving than was expected from 
the calculations, as shown by the results 
of tests given in the article. 

It is reasonable to suppose that the 
boilers in the plants tested, were over- 
loaded before the economizers were in- 
stalled and these helped out the boilers 
to such an extent that the overload was 
materially decreased, thus bringing the 
output of the boilers down nearer to 
their rated capacity and increasing their 
efficiency enough to make the better 
showing in the tests with the econo- 
mizers. 

F. S. HADFIELD. 

Cincinnati, O. 








A Novel Application of Water 
Power 


In the issue of February 1, Edward T. 
Binns has a short article entitled, “A 
Novel Application of Water Power.” 

I am curious to know why three power 
plants were put in, and why the method 
of operation as outlined in the article 
was carried out. It seems to me that 
there was a decidedly good possibility 
of installing a single plant at the lower 
falls, taking advantage of the ease and 
readiness with which a long flume could 
have been built to operate all of the 
mills from the one power house. The 
loss of head through the flume would 
have been far less than the total loss in 
three generating sets. The cost of the 
installation would have been considerably 
less, as but one power house would nave 
been installed and but one set of gen- 
erators and water wheels. The operating 
cost would have been far less, as it would 
only have required attendants at one 
plant. On the whole, it seems as though 
the installation of the one central plant 
would have resulted in cheaper first cost 
and a much cheaper operating cost. 

Of course, I recognize that there may 
have been reasons why the three plants 
were installed, but thev certainly must 
have been reasons of great magnitude to 
cause such a layout, when it is so evi- 
dent that the single station would be so 
much more effective under all conditions 
of load and water than the use of the 
three. 

In the West they have very little diffi- 
culty in carrying water in open flumes 
for 15 or 20 miles or even greater dis- 
tances, utilizing the water under high 
head for power purposes. The advantage 
of this system is reduced cost of installa- 
tion, particularly in water wheels and 
generators, owing to the increased speed, 
and, therefore, decreased size of the 
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units. Further, the loss of head in the 
flume is very small and the efficiency of 
a single wheel under high head is far 
greater than the efficiency of two or three 
wheels under low head, so that the total 
effective power delivered through the use 
of a single wheel at one station is con- 
siderably greater than that of a set of 
wheels at a number of stations. The cost 
of the flume under ordinary conditions is 
small, and the velocity of the water can 
readily be made so great as to prevent 
possibilities of freezing. Conservative 
engineering calls for a plant which will 
deliver the maximum power at the low- 
est first cost and lowest operating cost. 
HENRY D. JACKSON. 
Boston, Mass. 








Lubricator Improvement 


In the February 1 number, E. M. 
Wells offers a suggestion for keeping the 
oil drop in the center of the sight-feed 
glass of a lubricator. 

From experience, I know that inserting 
wires in sight-feed and gage glasses in- 
variably causes their removal after a 
very short time. Then, too, the suspended 
wire defeats the very object for which 
the sight feed was intended, as it is im- 
possible to tell just how fast the oil is 
feeding. Some engineers use glycerin 
in their lubricators. I have obtained good 
results by attaching a swab to the end of 
a stick to clean out the glass and the 
feeder at the bottom. I fill the glass 
with water and pack a little hard soap 
around the feeder at the bottom. This 
will color the water, coat the inside of 
the glass, diminish the size of the drop 
and prevent the oil from sticking. I also 
make it a point, if possible, not to let 
the lubricator get entirely empty before 
refilling, as the glass usually gets hot and 
causes the oil to adhere to it. 

R. A. CULTRA. 

Boston, Mass. 








Relief Valve Piping 


In reply to John J. Kayce’s letter in 
the February 1 issue, regarding the prop- 
er arrangement of relief-valve piping, if 
the relief valves are to be piped at all, 
the arrangement as stated by Mr. Kayce 
is correct, viz., each cylinder-relief valve 
is piped to its own exhaust. But this 
method allows waste of steam in a most 
expensive manner. The valves will gen- 
erally be neglected, and as there will be 
no indication when they are in a leaky 
condition or improperly set, a portion of 
the steam will be allowed to pass from 
one cylinder to the next, without per- 
forming work. 

As relief valves are so seldom called 
upon to operate, the proper method, and 
the method preferred by engine builders 
in general, of installation, is to leave the 
valves open to the atmosphere, for if the 
engine valves are set correctly, and the 
relief valves set to the proper pressure, 
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there will be no occasion to blow. If 
the valves are installed in this manner 
their discharge openings are always in 
sight. Leakage can be detected at once, 
and any “snifting” is immediately notice- 
abie, the cause of which should be lo- 
cated. 

The low-pressure cylinder-relief valve, 
if open to the atmosphere, must be kept 
absolutely tight, as any leakage from 
this source will cause a loss of vacuum. 

O. Z. HOWARD. 


Annapolis, Md. 








Dangerous Boilers 


Mr. Perry’s letter in the February 8 
number recalls to mind several instances 
of boilers being accidentally discovered 
to be in bad condition. 

Some years ago we had a tubular 
boiler which blistered right over the fire, 
near the front head. The blister was 
about 8 or 10 inches in diameter and 
bagged down about 3 inches. At the 
thinnest place it was no thicker than a 
case-knife blade, yet the boiler held the 
regular working pressure of 100 pounds 
for several days after the blister was 
discovered. 

I wanted to shut down the plant, cut 
out the damaged part and put on a 
patch, but as the season was just about 
over, my father did not want to close 
down. We agreed to leave the matter 
to the judgment of a local machinist, who 
I thought would say close down and 
put on the patch, but he decided against 
me. He said that all that was neces- 
sary was to clean out all the scale and 
then keep the boiler clean. 

His saying so did not make me believe 
that he was right, so after a few days, 
while the boiler was cold, I took a small 
diamond-point chisel and with a light 
blow drove it through the metal. Of 
course, then we closed down and put on 
the patch. 

Another case that I know to be a fact, 
although I did not witness the occur- 
rence but saw the boiler afterward, was 
one in which a boiler under the regular 
working pressure of 100 pounds opened 
a crack, 18 to 20 inches long, across the 
rear sheet over the combustion cham- 
ber. The crack was so large that it let 
all the water and steam escape. No 
further damage was done. This crack 
was first discovered as a result of in- 
ability to pump enough water into the 
beiler to keep the proper level. 

Another instance was that of a small 
locomotive-type boiler with an engine 
mounted on its top. It was old and over- 
loaded, and the engineer was in the habit 
of carrying steam all the way up to 140 
pounds pressure. One cold morning the 
boiler gave way. The engineer was up 
on a platform in the act of starting the 
engine when it let go right under him. 
The outside sheet of the water leg 
curled up toward him and something threw 
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him from the platform, blew him against 
the engine-room wall and rolled him 
around until all the water had escaped. 
He was not in the main path of the es- 
caping water, however, and is living to- 
day. As the last of the water left the 
boiler it took a sideways plunge through 
the wall of the engine room. No- 
body was badly hurt; the engineer was 
somewhat scalded by the steam. 

Upon examination, the entire water- 
leg sheet, especially near the bottom, was 
found to be not more than 1/16 inch 
thick. 

The questions which I cannot answer 
are, how the boiler ever held the pres- 
sure as long as it did and why did it not 
leave its position until all the water had 
escaped ? 

W. M. PRICHARD. 
Datura, Tex. 








Vacuum Tank 


Concerning the inquiry by George P. 
Pearce relative to designing a vacuum 
tank, and the answer made by William 
Kent in the February 1 issue, I would 
like to ask why could not a tank of the 
design shown in the figure be made to 
fill the bill? 

As Mr. Kent states, there does not 
seem to be any rule or formula which 
quite covers the requirements as set 
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SUGGESTED DESIGN FOR VACUUM TANK 


forth in the problem. The design sug- 
gested by Mr. Kent would, of course, be 
safe against collapse, but the cost would 
be prohibitive. It seems to me that a 
skeleton form of tee-iron hoops or rings 
spaced about 12 inches center to center 
with angle-iron rings at top and bot- 
tom so as to present flat surfaces at the 
ends for the heads to be secured to, 
would be less expensive and sufficiently 
strong. The furnace flues of marine boil- 
ers are strengthened in the manner shown 
in the figure, only instead of the rings 
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being on the inside of the flue, they ar 
on the outside. This is due to condi 
tions which prevent the rings from be 
ing placed on the inside. In the ca: 
of a vacuum tank there is nothing to pre- 
vent the rings from being placed inside. 

Would it not be practicable to make 
such a tank of corrugated sheet stec! 
similar to the Morrison furnace flue, and 
at a reasonable cost? 


CHARLES J. MASON. 
Scranton, Penn. 








The Vacuum Bottle 


After reading the article in the Feb- 
ruary 22 number of PoweER which was 
reprinted from Graphite, I wish to say 
that whatever the explanation of the rea- 
son why the vacuum bottle remains cold 
three times as long as it remains hot, the 
expianation given in the article in ques- 
tion is absolutely incorrect when it states 
that the existence of a vacuum between 
the walls of the bottle does not have 
much to do with its operation. 

It is quite true that radiant heat passes 
through a vacuum as well as through the 
air, but the vacuum is, of course, to 
prevent conduction of heat by the air 
particles. The vacuum in these bottles 
is extremely high, about a millionth of 
an atmosphere, and the manufacturers 
go to great expense with mercury pumps 
to obtain this high vacuum. A slight 
difference in vacuum makes a notable 
difference in the performance of the 
bottle. 

The air is first removed by the ordinary 
mechanical pump to about 28% inches of 
vacuum. The bottles are then further 
exhausted by a very perfect mechanical 
pump to probably within a quarter of an 
inch of a perfect vacuum. The dis- 
charge from these second pumps is not 
into the air, but into the vacuum pro- 
duced by the first pumps. Then the bot- 
tles are finally exhausted by a mercury 
pump whose discharge is into the vac- 
uum of the second pump. Heat must 
be applied during this step as the last 
particles of air stick to the silvered sur- 
face. 

The article is also incorrect, I think, in 
stating that there are two mirrors facing 
outward and one inward. Any one of 
the three mirrors may be considered to 
face either way, as far as the effect on 
the transmission of radiant heat is con- 
cerned. A can highly polished on the 
outside keeps water hot longer than one 
not so highly polished. 

It seems to me the correspondent in 
Graphite is also in error in stating that 
in the case of a bottle totally surrounded 
by a medium of a uniform and higher 
temperature, the resultant heat waves 
strike the bottle generally obliquely. 


JOHN DALTO? 
Cincinnati, O. 
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Editorial 








The Operating Engineer 


In the process of evolution there come 
periods when the influences which are 
carrying a class onward and upward seem 
to bear heavily on the individual. There 
are those who respond to these influences 
and are urged to higher and better things; 
there are those who fail to respond and 
are squeezed out of the running, that 
the fittest may survive. 

It is only a few years ago that the 
steam engineer was a hand laborer. He 
needed to know enough to start up with- 
out knocking out a cylinder head, to shut 
down without getting her on the center, 
and to keep the cylinder from cutting 
and the bearings cool. Some knew 
enough to set their valves, but they were 
looked up to. The indicator was known 
to only a few and electricity was ringing 
bells and doctoring rheumatics. 

The term “engineer” became identified 
in the public mind with a greasy in- 
dividual of small attainments filling an 
unimportant position and commanding a 
correspondingly low wage. When a 
manufacturer wanted a new engine his 
millwright and the engine builder de- 
cided between them what size it should 
be, and if anything happened to it that 
the master mechanic could not handle, a 
man was called from the shop to put it 
right. 

As an index of the recentness of the 
elevation of steam engineering to the 
higher plane, remember that Isherwood 
is still alive and that the first steam-en- 
gineering laboratory was not established 
until in the seventies. 

Steam engineering has today become 
a science. Men like Rankine, Carnot, 
Clausius, Hirn, Dwelshauvers-Dery, 
Isherwood, Thurston, deal with its philos- 
ophy. Another class of men, knowing 
the limitations and possibilities of avail- 
able apparatus and the requirements of 
various sorts of service and skilled in 
the use of measuring apparatus, design 
and test steam plants as a profession. 

The man for whom the operation of 
any except the smaller and less import- 
ant plant affords an opportunity, is a 
complex individual of no mean attain- 
ments. First of all he must have a 
ready working knowledge of steam-, 
usually of eleetric, and sometimes of 
air-compressing and refrigerating ma- 
chinery, and of heating systems and ap- 
paratus; a knowledge born of years of 
intimate contact with the work; the 
knowledge that tells which valve to open, 


which switch to pull when things go 
thus and so. He must be a good me- 
chanic, for all sorts of things may hap- 
pen to the mechanical apparatus under 
his charge and he must be able, not only 
to direct renewals and repairs, if he does 
not do them himself, but must be me- 
chanic enough to notice the trend of 
things and to foresee and prevent trouble. 
He must be able to apply the indicator 
and to interpret its revelations. He must 
understand the processes of combustion 
that his employer’s money be not spent 
in heating and besmirching the neighbor- 
hood instead of in making steam. He 
must be chemist enough not only to 
understand what goes on when coal is 
burned, but to determine by analysis of 
the flue gases if the process has been 
complete and effective; to “indicate” his 
boiler as well as his engine; to deter- 
mine what treatment the feed water re- 
quires to keep the boilers free from 
scale; to determine whether he is paying 
cylinder-oil prices for soap grease. He 
must be competent to judge of boiler de- 
sign; to say what pressure can be put 
upon a boiler with safety to the sur- 
roundings, and to detect by inspection 
the indications of incipient failure. He 
must have the ability to handle men, to 
keep accounts, to judge of the advisability 
of expenditures and to recommend 
changes in equipment and practice. 

Very different this man from the men 
who are “operating” many plants today. 
True! He is in a state of development, of 
evolution. There are such men now, but 
they are so weighted and borne down 
by a mass of so-called engineers who are 
content to be simply hand workers and 
time servers, who are satisfied with run- 
ning a job instead of filling a position; 
he is so handicapped with a popular esti- 
mate of the character, capacity and status 
of the stationary engineer based upon the 
laborer stage of his development, that 
it is difficult for him to obtain profes- 
sional and social recognition, and re- 
muneration commensurate with his at- 
tainments and responsibilities. 

What then is to be done to differentiate 
the engineer from the engine tender; to 
teach employers that the employment of 
an engineer, not in a consulting capa- 
city but as a part of their organization, 
will pay a handsome dividend upon the 
difference between his salary and the 
wages of one who runs an engine because 
he cannot lay bricks; to make the voca- 
tion of operating engineer so remunera- 
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tive and attractive as to invite the devo- 
tion to it, as their life’s work, of men who 
will bring it out of the low esteem in 
which it is held and make creditable 
records for themselves in effecting the 
economies which are waiting to be ef- 
fected on every hand? 


Much has been already done in this 


direction, and the class as a class has 
far outgrown the popular estimate of it. 
Organizations among the men themselves 
have done much toward social uplift and 
vocational education. Colleges and tech- 
nical schools have, in their extension 
courses, offered education in the prin- 
ciples of the art to those who live by its 
practice. The correspondence schools 
have helped. Institutions like the Frank- 
lin Union at Boston and the Mechanics’ 
Institute at New York, designed to af- 
ford instruction in evening classes to 
those who must earn their living while 
they learn, are doing lots of good. There 
is no lack of facilities for the man who 
wants to learn to be an engineer. How 
can these be unified and systematized, 
and a man be put in line to acquire what 
he needs and be furnished some evidence 
that he has acquired it? 

The young man who spends four years 
at college is given the degree of mechan- 
ical engineer. But the man who by years 
of practical training has added an ade- 
quate knowledge of theory and principle, 
has nothing to certify that he is an op- 
erating engineer in the highest sense of 
the word. 

The day has passed when a college 
needs to consist of a group of buildings 
around a campus. The printing press 
and mail service have made it possible 
to organize an institute upon a less ten- 
gible basis. 

An institute of operating engineers is 
in process of formation. J. C. Jurgen- 
sen, whose system of vocational training 
and certification for the staff of the en- 
gineering department at the Hotel St. 
Regis has been the subject of so much 
favorable comment, and who is now in 
charge of the classes in plant manage- 
ment in the evening technical courses at 
Columbia College, is its proposer, and 
many of the best power-plant engineers 
of the country have given it their in- 
dorsement and signified their desire to 
be identified with it. 

Briefly stated, the plan comprises an 
incorporated institute, the possession of 
a certificate of membership in which will 
be an assurance that the possessor has 
had a prescribed amount of experience 
in responsible engineering positions and 
is in every way entitled to confidence as 
a high-grade operating engineer. Any- 
body who can satisfy the board of con- 
trol in this respect is entitled to member- 
ship wherever and however he got his 
knowledge and experience. The plan 
provides for lower grades of member- 
ship and for graduation from one grade 
to another when prescribed age, experi- 
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ence and knowledge have been attained. 
Probationary members, apprentices, past 
apprentices and juniors are obliged to 
study along certain lines in addition to 
serving in engineering plants, and it is 
hoped that through local classes of such 


members a systematic use may be made’ 


of the educational facilities referred to 
above and perhaps other such oppor- 
tunities secured from institutions which 
would be glad to aid in rounding out 
the man whose training has been largely 
on the practical side. 

This institute to be effective should be 
national in its scope and should -have 
identified with it from the start the big 
operating engineers of the country. Such 
organization as has been already effected 
is only such as will serve to bring about 
a convention which will be held on the 
first Thursday in July, and anybody who 
lends his aid to the movement now will 
come into it in its formative stage. It 
is hoped that the plan will have a full 
and free discussion, and that sufficient 
interest will develop in it to enable it to 
be launched this summer with a mem- 
bership inclusion in which will be a credit 
to the real operating engineer and an 
incentive to him who is ambitious to be- 
come one. 








Steam Liberating Surface 


The many interesting responses to our 
appeal for information as to cylinder 
lubrication prompts one of our friends 
who is interested in boiler design to ask 
us to endeavor to obtain like practical 
information with regard to steam-liberat- 
ing surface as affecting the performance 
of boilers. This is information which an 
operating engineer will have less ready 
at hand; but an engineer who has any 
means of measuring or even of estimat- 
ing the amount of water which a given 
boiler or set of boilers evaporate per 
hour when run at its maximum capacity 
can help our friend out and maybe find 
out some interesting things about his 
own plant and practice. 

The idea is to find out how much steam 
can be liberated per square foot of water 
surface per minute without making the 
boiler prime. If the water in a shell 
boiler is carried at such a hight that the 
water line across the head is four feet 
long, and the shellistwenty feet long, the 
steam-liberating surface will be 

4x 20 = 80 
square feet. If the boiler evaporates 
4800 pounds of water per hour, it is 
making 

_4800_ __, 

60 X 80 
pound of steam per square foot of lib- 
erating surface per minute. 

Steaming at this rate would the boiler 
prime ? 

Some boilers would and some would 
not. The same boiler would prime with 
some waters and would not with others. 

In order then to get even a general 
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idea as to the effect of steam-liberati; 
surface upon priming there should 
also known something of the gene: 
design of the boiler. If a horizontal r 
turn-tubular, how many and what siz { 
tubes are used in what diameter of she]! ‘ 
Are they pitched uniformly or with 
wide space in the center? How far 
the water line carried from the top of 
the boiler, so that the steam space may 
be computed? How is the steam taken 
off; through an unguarded nozzle direct- 
ly over the point of greatest ebullition 
or through a dry pipe or how? If a 
water-tube boiler, what is the area of 
the neck connecting the bank of tubes 
to the drum, and how much surface does 
that neck serve? Is the water naturally 
inclined to foam or is anything used in 
it as a scale resolvent which would be 
likely to induce or favor foaming? How 
many square feet of water-heating sur- 
face are there in your boiler and how 
much water can you evaporate (or, if 
you do not know this, how many pounds 
of coal can you burn) per square foot 
of heating surface per hour before the 
boiler commences to carry over water? 
We shall be glad to have experiences 
upon this subject. Read Mr. Gibson’s 
letter on page 593 of this number, and 
write us the particulars of your own case. 
Perhaps in figuring it out for the benefit 
of others you will run onto something 
which will interest and benefit yourself. 


y 








Heat Economy in Power Generation 


On another page of this number is de- 
scribed an ingeniously elaborate scheme 
for saving a goodly portion of the heat 
now wasted in steam and gas-power 
plants, by combining the two types of 
prime mover in one plant and ‘“‘switch- 
ing” the heat back and forth between 
the two. There are other attractive 
features, too, such as utilizing the steam 
engine to start the gas engine, to smooth 
out inequalities in angular torque, etc. 

The general scheme is not new, al- 
though it has probably not been worked 
out in such elaborate detail before. Of 
course, the fundamental and controlling 
question is: “Will it pay?” The utiliza- 
tion of normally wasted heat is an al- 
luring problem, and there is no doubt 
that much midnight “tallow” and brain 
energy have been expended on it, only 
to develop the conviction that “the game 
isn’t worth the candle.” There is no 
doubt whatever that Doctor Kitchen’s 
scheme, applied with engineering and 
scientific skill, would save a lot of the 
heat energy now universally wasted. The 
whole proposition reduces to one of com- 
mercial expediency. With coal at iifty 
dollars a ton it would probably be profit- 


able; whether it would be so with fuels 
sold at ordinary market prices is at | ast 
a subject for discussion based o. 4 


thorough analysis of both the const: .c- 
tional and operating features of su.i 4 
plant. 
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ES \, WHATecINVENTOR and MANUEACTURER 

| NEW POWER HOUSE Uf os areDOING to SAVE TIME and MONEY in 

EQUIPMENT i =\\| tfc ENGINE ROOM and POWER HOUSE 
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Improved Vilter Corliss Engine 


The Vilter Manufacturing Company, 
Milwaukee, Wis., has recently made 
some important improvements in the de- 
tails of its standard Corliss engine. Fig. 
1 shows an assembled view of one of 
the latest type embodying the new feat- 
ures. A heavy-duty rolling-mill type 
frame has been adopted, cast in one piece 
and giving a continuous bearing on the 
foundation from crank disk to cylinder. 
Bored guides have been retained as in 
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ute when applied to a suitable-sized en- 


gine. Just enough room has been left 
at the stuffing box to enable packing op- 
erations to be performed easily, and a 
long bearing has been provided for the 
valve stems to insure stability. The effort 
has been made to bring all the working 
parts as near the center line of the valve 






are supplied with adjusting screws to 
adjust the hooks to properly catch the 
dashpot cranks. This may be done while 
the engine is in motion. The wearing 
surfaces of the catch blocks are renew- 
able and interchangeable as in standard 
practice. 

Noiseless operation has been one of 
the objects of this design and to this 
end the knock-off lever has been placed 
close to the center line of valve stem, 
reducing momentum and the distance 




















FiG.. 1. 
the best practice, and details of the main 
bearing, connecting rod, crosshead, etc., 
are such as have been found by the com- 
Pany to be the most satisfactory in the 
pa The chief differences in the de- 
Sign are to be found in the governor and 
bien gear. A close view of the former 
IS <‘own in Fig. 3, while Fig. 2 gives 
dif’ vent views of the latter. The valve 
Moon is simple in construction and 


ha seen designed for high speeds, be- 
ing -apable of 200 revolutions per min- 


stem as possible, thus reducing the nec- 
essary movement of all the parts to a 
minimum. Double-ported steam valves 
are used, constructed in such a way that 
a single passage is all that is required 
at each end of the cylinder for the ad- 
mission of steam, which simplifies the 
cylinder casting without sacrificing the 
advantages of double-ported action. The 
steam arms are of heavy construction, 
having automatic closing pins to press 
down the valves in case of sticking and 


ASSEMBLED VIEW OF IMPROVED VILTER CoRLIss ENGINE 


through which the parts must travel. The 
governor cranks have fiber knock-off 
cams and adjustable brass safety cams. 
One of the peculiarities of the knock-off 
mechanism is the fact that gravity alone 
suffices for its operation. There is, how- 
ever, a spring attached to provide for 
any emergencies. It is claimed that this 
valve gear is especially efficient on light 
loads, which means short lifts of the 
valve arms, necessitating quick dashpot 
action, a lift of 1/16 inch being suffi- 
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Fic. 2. NEw VILTER CoRLISS RELEASING GEAR 


cient to get a satisfactory vacuum. This 
has been attained by reducing the dash- 
pot clearance to practically nothing in 
the working cylinder and employing an 
auxiliary air cushion adjustable by thumb 
screw to bring the parts to rest. The 
construction is such that the dashpot is 
entirely inclosed, oil sealed, dust proof 
and noiseless, and does not require ad- 
justment for varying loads. 

The governor consists of a sliding col- 
lar mechanism with directly suspended 
balls, the centrifugal force of the re- 

















Fic. 3. ToLLE GOVERNOR 


volving balls being balanced in a simple 
manner by the tension of horizontal 
springs as shown in Fig. 3, eliminating 
friction by means of knife-edge bear- 
ings. As the centrifugal force acts ap- 
proximately in direct opposition to the 
springs, the joint of the arms is sub- 
jected to practically no stress and the 
“degree of insensibility” of the governor 
is therefore reduced to a minimum. By 
using cylindric spiral springs the neces- 
sary ratio of the extension to the tension 
of the springs is assured. In the verti- 
cal casing there is a similar spring which 
acts on the central sleeve. If this spring 
is tightened the speed and energy of the 
governor are increased without in any 
way altering the coefficient of fluctuation 
of speed. If, on the other hand, the 
tension of the horizontal spring is 
changed the coefficient of fluctuation of 
speed is effectively increased or de- 
creased. It is claimed therefore that the 
Tolle governor enables the adjustment of 
the coefficient of fluctuation of speed in 
accordance with the requirements of the 
engine and also the exact regulation of 
the speed of revolution. These features 
of the governor are of special importance 
when alternators are to be operated in 
parallel, and the adjustments for syn- 
chronism can be made either by hand or 
electrically from the switchboard. 








The Havard Coal Meter 


The Havard coal meter is a device de- 
signed for the purpose of measuring coal 
or other granular material. The meter 
consists of a rotating spiral vane posi- 
tively geared to a registering device. The 
vane element is inserted in the center of 
a chute through which the coal or other 
material is delivered. By design, this 
chute is always maintained full of ma- 
terial so that the vane element is con- 
stantly immersed. As material is with- 
drawn from the lower end, the downward 
motion of the full column of material 
in the chute causes a rotation of the 
spiral vane, which has been found to 


vary directly as the downward motion 
of material in the chute, which in turn 
depends on quantity withdrawn. 

From the illustrations it may be seen 
that the meter is of simple design. All 
parts coming in contact with the material 
to be measured are made of bronze to 
withstand corrosive or rusting action. 
The gears and bearings run in a bath of 
oil. To the external body of the meter 
is attached a counter driven by a rotat- 
ing vane through suitable gears and 
shafts: This counter may be made to 














Fic. 1. HAVARD METER WITH ROTATING 


VANE IN POSITION 

















Fic. 2. COUNTER MOUNTED ON COAL 
CHUTE 
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read direct in pounds, tons, cubic feet or 
bushels as may be desired. 

In Fig. 3 a calibration turve of a meter 
is shown, one of fourteen which have 
been in constant service in front of seven 
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Fic. 3. CALIBRATION CURVE OF METER 


boilers for several months. Tests made 
on different dates covering a pcriod of 
two months, show that it may be relied 
on for accurate and trustworthy readings. 

The Havard coal meter has been in 
practical use for some time in three 
power stations, in which it is used to 
measure small anthracite coal. They have 
been given little attention beyond the 
reading of the counter at stated periods, 
it is said, and are giving satisfaction in 
every -way. 

There are other fields in which it would 
seem that this meter might prove valu- 
able: In the coalfields, in the measure- 
ment of coal from breaker to boiler room, 
in private plants or residences to check 
quantity of coal delivered, and in the 
grain and ore districts. 

The meter is manufactured by the O. 
D. Havard Company, of Scranton, Penn. 
It was invented and patented by O. D. 
Havard. 








The K. & W. Graphite Cylinder 
Lubricator 


Wherever condensing engines are used 
the desirability of returning the con- 
densation to the boilers is recognized. 
The attempts to remove cylinder oil from 
the water have been many and varied. 

While even a small amount of oil en- 
tering the boiler with the feed water is 
dangerous, a large amount of graphite 
is harmless, and many attempts have 
been made to substitute one for the other 
for cylinder lubrication. 

lt is hardly necessary to mention the 
value of graphite as a lubricant, but 
&teai difficulty has been met with in at- 
ten pts to use it as a substitute for cyl- 
Indcr oil because of the lack of an ap- 
Pliasce that would satisfactorily feed 
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either dry graphite or a mixture of 
graphite and oil or other liquid. 

In the use of graphite it is essential 
that it be delivered where it is used with 
the same regularity that would be ob- 


‘served in the use of oil. 


To accomplish this result the K. & W. 
graphite cylinder lubricator has been 
designed. It consists of a metal re- 
ceptacle for the lubricant in which the 
working parts revolve, as shown diagram- 
matically in Fig. 1, where the worm- 
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SECTION THROUGH LUBRICATOR 


wheel, pump-operating mechanism and 
the tilting ring which regulates the 
length of the stroke of the pump plunger 
may be plainly seen. 

The position of the tilting ring may be 
adjusted from the outside while the 
pump is in operation by means of the 
index pointer shown in Fig. 2. Below the 
check valve at the lower end of the 
revolving part there is attached a helical 
conveyer which by constantly turning in- 
side the delivery pipe keeps the graph- 
ite mixture agitated until it is discharged 
into the steam pipe through the special 
nonreturn valve and stop cock shown in 
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Fig. 3. As may be seen from Fig. 2, the 
lubricator can be attached to either a 
vertical stand or horizontal bracket as 
is most convenient or desirable. 

The shaft which operates the machine 




















Fic. 2. K. & W. GRAPHITE LUBRICATOR 
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Fic. 3. Stop Cock AND CHECK VALVE 


may be driven by a belt, either leather or 
link, or by a rod and ratchet. 

This is an English invention and is 
marketed by Knowles & Wollaston, Lon- 
don, Eng., and 50 Church street, New 
York City. 
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The Cox Pipe Bending Machine 


The accompanying illustrations show 
a universal pipe-bending machine about 
to be placed upon the market by J. Fill- 
more Cox & Co., Bayonne, N. J. The 
designs covers three sizes, the first 
capable of handling pipe up to 4-inch, 

















Fic. 1. FRONT VIEW OF Cox PIPE-BENDING 
MACHINE 


the second up to 8-inch and the third 
for pipe larger than 8-inch. The smaller 
machines can be provided with auto- 
matic attachments, adapting them for 
work where a large number of pipe 
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belt pulley (see Fig. 1). On this pulley 
shaft is a universal joint, connected with 
the shaft of a worm so arranged that it 
can be engaged with and disengaged 
from a worm wheel, beneath the table 
of the machine. This worm wheel drives 
through a set of pinions to the large 
bevel gear directly beneath the table of 
the machine. On the end of this gear 
shaft, above the table, is a grooved wheel 
used for ordinary radius bending. Fig. 
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and the machine is treadled. This tre 
ling device throws the worm that 
been mentioned before into mesh with + 
worm wheel. On the bottom of the sh. ft 
of the large bevel gear is a gradua:: 
surface, so arranged that a dog can be 
set to the required number of degr es 
of arc to which the bend is to be made, 
After the piece of pipe which is being 
operated upon is bent to the required de- 
gree the dog throws out a latch that dis- 
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Fic. 3. Top View, SHOWING RADIAL BENDS BEING MADE 
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Fic. 2. SIDE AND BACK VIEW OF Cox PIPE-BENDING MACHINE 


bends of the same size and kind are to 
be produced. 

Fig. 1 shows a machine consisting 
of a head carrying the bending and 
operating mechanism. Power is applied 
at one side of the machine to a flanged 


1 shows at the left above the table a 
sliding carriage used for this work. All 
the bending is done without filling the 
pipe and is done cold. 

To operate the machine a piece of pipe 
is inserted between the friction rollers 


engages the worm from the worm wheel 
and the machine stops. Such an adjust- 
ment provides for the making of bends of 
any degree within the limits of the 
capacity of the machine. 

For ordinary work the feed is by 
means of the friction rollers in the head: 
of the machine, but if extra-heavy pipe 
is being handled, or pipe which taxes the 
capacity of the machine, it is always ad- 
visable to have a positive feed for the 
pipe in addition to the friction feed of 
the rollers. This is accomplished by 
means of an endless chain which runs 
on the sprocket wheel shown on the top 
shaft in Fig. 1, at the right. A bevel 
gear, outside of the worm wheel beneath 
the machine, meshes with a bevel pinion 
on the end of the vertical shaft, having 
a worm and friction clutch on its upper 
end. From this worm drives a worm 
wheel; on the other end of its shaft is 
the driving sprocket for the endless 
chain before mentioned. If necessary 
the operator by moving the handwheel 
above the worm can throw the clutch 
into engagement and thereby start the 
endless chain in motion. This chain 
carries dogs that can be engaged with 
the end of the pipe that is being bent, 
thereby providing a positive feed. ‘ig. 3 
is a top view of Fig. 1, showing ‘adial 
bends being produced. 

The machine can be provide: with 
various attachmerts, such as o:° fot 
producing conical helical coils (s 2 Fig 
2). Magazine attachments can < so be 
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provided for handling large numbers of 
pieces of pipe that are to be bent to the 
same shape and size. By the addition 
of this magazine attachment and its con- 
necting mechanism the machine is auto- 
matic in its action. Fig. 4 shows a col- 
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removed through the same hole in which 
it was expanded. 

Referring to Fig. 2, which shows the 
cutter inserted in tube A to be cut: B is 
the body of the cutter, which holds the tool 
in place in the tube by means of the coni- 
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Fic. 4. TYPES OF BENDS 


lection of pieces of pipe including four- 
inch boiler tubes, that have been bent to 
a variety of shapes by this machine. 








New Boiler Tube Cutter 


In the accompanying illustration is 
shown a new boiler-tube cutter which 
was recently designed and patented by 
Orville R. Young, Riverhead, N. Y. 

The cutter works on the principle of 
removing a small section of the tube with 
a small metal slitting saw, which will not 
enlarge or leave any bur on the tube at 
the point of cut, so that the tube can be 


cal block C and clamping plates D; E is 
a spindle attached to the body, upon 
which the head F, carrying the saw, 
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rotates; G is a sleeve, pivoted at its outer 
end, which carries the saw arbor H. 
The saw J] is a small metal-slitting saw 
which cuts the tube. The end view shows 
the gearing which feeds the saw circum- 
ferentially around the tube. The cutter 
can be run by hand or by power with a 
flexible shaft. 








A New Exhaust Valve 


One of the novel methods of 
reducing the usually large clearance 
space above the exhaust valves of the 
Corliss engine is shown in the illustra- 
tion of the Dugar Improved Corliss Ex- 
haust Valve. In this gear the center line 
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Fic. 2. SECTIONAL AND END VIEW OF CUTTER 

















Fic. 1. ExTERIOR VIEW OF BOILER-TUBE CUTTER 


of the exhaust port is above the counter- 
bore of the cylinder and the port is bored 
partly in the head and yet low enough 
to provide for the certain draining of the 
cylinder of all water when the valve is 
open. The valve is cylindrical, complete- 
ly filling the port, and has the steam 
passage to the exhaust chamber cored 
through it. 

The wearing surface of the valve and 
seat is below the center, and the ten- 
dency of wear is to improve its tightness. 
To remove the cylinder head it is only 
necessary to take off the back bonnet 
and draw the valve off the T-head of 
the valve stem, when the valve comes 
away from the cylinder with the head. 
This valve is the invention of Edelbert 
Dugar, Oxford, Mass. 
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New Size Ellison Draft Gage 

The accompanying photograph shows 
the new size 34-inch Ellison differential 
draft gage, with glass cover and back 
connection. The instrument multiplies 
ten times, and is intended to be connected 
permanently, one with the furnace of 
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spring, serves to ‘maintain the proper 
tension on the belt. 

Steam-pipe returns are collected in the 
large receiver from which the pump suc- 
tion is taken. When the water level in 
the receiver rises to a predetermined 
point, the counterweight overcomes the 

















ELLISON DRAFT GAGE 


each boiler requiring damper regulation, 
for indicating accurately and continuous- 
ly the furnace draft. 

It is made of aluminum, polished and 
buffed with German silver scale and 
French glass cover, dust proof, the cover 
keeping the scale and background of the 
gage bright and clean. It is furnished 
with or without the cover, as are now all 
Ellison differential draft gages, also with 
or without back connection. The instru- 
ment is made by Lewis M. Ellison, 6238 
Princeton avenue, Chicago. 








Deane Motor-Driven Pump for 
Heating Boilers 


The establishment of central stations 
capable of supplying electric current for 
any range of power required has done 
away with the necessitv of a steam-power 
plant in many small factories. The heat- 
ing requirements are taken care of by 
boilers operating at pressures but little 
above atmosphere. In some cases the 
pressure carried on the boilers is so low 
that a steam pump cannot be operated 
satisfactorily and therefore the ordinary 
duplex steam pump and receiver is not 
suitable for returning condensation to 
the boiler. 

The motor-driven pump has been used 
for this purpose but in many places the 
noise made by the high-speed gearing 
has been an objectionable feature. To meet 
this objection the Deane Steam Pump 
Company, of Holyoke, Mass., has 
brought out the outfit shown in the ac- 
companying illustration. It consists of 
one of the standard small, single-acting, 
triplex pumps, fitted with a large pulley 
on the crank shaft and belt driven from 
a Crocker-Wheeler, Form L motor. An 
adjustable idler pulley, with a suitable 





March 29, 19i::. 


turning the condensation of steam-t at. 
ing systems to the boiler. 





— 
— 





Efficiency of Harrison Aertule 
Heater 


In a test recently made by M. Ff, 
Thomas in trying out several different 
types of oil burners, some interesting 
figures were obtained regarding the effi- 
ciency of the Harrison “Aértube” heater, 
manufactured by the Harrison Engineer- 
ing Company, New York City. These 
tests were not run to determine the eff- 
ciency of the heater, and therefore no 
attempt was made to get exceptionally 
good results. The Aértube heater is 
made up of 4-inch cast-iron tubes con- 
nected at each end into headers and 
placed over the furnace in which the fuel 
is burned, the hot gases passing among 
the tubes through which the air for heat- 
ing is forced by a fan. The heater tested 
consisted of four sections of 32 tubes 
each, making a total heating surface of 

















DEANE PUMPING OUTFIT FOR FEEDING LOW-PRESSURE BOILERS 


weight of the open pail in the receiver 
and the movement of the lever serves to 
throw the switch and thus automatically 
start the motor. As soon as the water is 
drawn down to the proper level the motor 
is automatically stopped. The arrange- 
ment is simple and compact, and is re- 
ported to be an efficient method of re- 


547 square feet, the tubes being 48 
inches between tube sheets. 

The air for the oil burners was SUup- 
plied under a pressure of 17.3 ounces 
per square inch and the oil pressr*e was 
about 14 ounces per square inch. From 
the heater tubes, the air was ex sted 
by a 110-inch steel-plate fan op “ating 
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at about 250 revolutions per minute. The 
velocity of the air was measured by an 
anemometer placed in a casing around 
the inlet side of the heater. It entered 
with an average temperature of 74 de- 
grees, and was discharged from the heat- 
er at 120.7 degrees, the rise in tempera- 
ture being 46.7 degrees. 

The results of the various computa- 
tions may be summarized as follows: 

Volume of air at 74 degrees equals 
23,350 cubic feet per minute. 

Rise in temperature from 74 to 120.7 
equals 46.7 degrees Fahrenheit. 

Heat delivered equals 

23,350 X 46.7 
56 
B.t.u. per minute. 

Oil consumed per minute (at 7 pounds 
per gallon) equals 1.13 pounds per min- 
ute, and at 19,740 B.t.u. per pound 
heat supplied equals 

1.13 « 19,740 = 22,300 
B.t.u. per minute. 
Efficiency equals 
19,470 _ 
22,300 
Rate of heat transfer equals 
19,470 X 60 __ 
547 
B.t.u. per square foot per hour. 

Average velocity of air through tubes 
computed from mean temperature equals 
2335 feet per minute. 


= 19,470 





87.2 per cent. 


2135 








The Mico Reciprocating Meter 

In pump work, the ordinary revolu- 
tion or stroke counters are not capable 
of giving very accurate results for the 
reason that the length of the stroke is 
subject to change due to fluctuation in 
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Fic. 1. SECTIONAL View SHOWING MECH- 
ANISM OF Mico RECIPROCATING 
METER 


duty. There is, thena large field of use- 
fulness for a device which is capable of 
measuring the total distance traveled by 
the piston, regardless of the number of 
Strokes made. 

e Mico reciprocating meter, manu- 
fac‘ured by the Mechanical Instrument 
Company, 120 Liberty street, New York 
Civ, measures the total distance traveled 
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by any reciprocating part, and is adapt- 
able to engines and elevator machinery 
as well as to pumps. By its use a variety 
of information is obtainable which, in 
many cases, under other circumstances, 
could only be very roughly estimated. 
For instance, in pump work, the cubic 
feet of piston displacement for any given 
period, can be computed simply by multi- 
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Fic. 3. METER WITH POosITIVE DRIVE 
CouPLED TO ELEVATOR PLUNGER 


plying the meter reading, which is in 
feet, by the pump-piston constant. In 
elevator work, the total car mileage can 
be figured in much the same way ir- 
respective of the lengths of the individual 
trips. The meter, by giving the actual 
distances traveled, makes it possibie to 
keep a record of the life and durability 
of such parts as pistons, rods, rings 
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and valves, and accessories such as lubri- 
cants and packings. 

In Fig. 1 is shown a sectional plan 
view of the meter. The actuating cable 
runs over the sheave A which is keyed to 
the shaft E. Integral with shaft E is 
disk F which is shown in detail in Fig. 2. 

Rollers R in sets of three on either 
side of the disk run in wedge-shaped 
races, and are forced outward by the 
spiral springs. Gear wheels G and H 
(Fig. 1) are free to rotate about shaft E 
and mesh with pinions L and M, which in 
turn mesh with each other. By this ar- 
rangement, it will be seen that the rol- 
lers R engage the inside of the flange of 
either G or H, depending upon the direc- 
tion in which shaft E is rotated, and 
force it to rotate in unison with shaft 
E. But by the arrangement of the 
pinions the shaft T always revolves in 
one direction no matter in which direc- 
tion shaft E rotates. Shaft T actuates the 
pointer on the dial by means of the worm 
gear W and the bevel gears S while the 
numerals are driven through the train of 
gears U. 

In Fig. 3 is shown diagrammatically 

















Fic. 4. Mico RECIPROCATING METER 


the manner in which the meter is applied 
to elevator work. The meter may be at- 
tached directly to the car itself with 
equal facility. 

Where the travel does not exceed 4 
feet, as for instance in pump, compressor 
and engine work, the meter may be 
driven by means of a single cable 
instead of the double continuous cable 
shown in the previous case. The return 
motion of the cable drum is secured 
simply by attaching spring box B, Fig. 1, 
which engages the cable drum. 

In Fig. 4 is shown an exterior view 
of the meter with spring-return box at- 
tached to the back of the scored cable 
drum. All the moving parts are inclosed 
in a rugged casing, thus making the meter 
self-contained, dust-proof and to a large 
extent fool-proof. The meter is self-oil- 
ing. There are eight places on the 
registering dial which repeats at one 
hundred million; thus the meter is cap- 
able of recording very nearly 19,000 
miles consecutively. 

C. L. Duenkel is the inventor and pat- 
entee of the Mico reciprocating meter. 
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Horsepower of Pump and Boiler 


I have a feed pump, 5x10 inches, mak- 
ing 100 displacements per minute against 
a pressure of 180 pounds in the feed 
pipe. How may the horsepower of the 
pump be determined and what is the 
horsepower of the boiler evaporating the 
water ? 

j. 3. 

The piston displacement of your pump 
is 11.4 cubic feet per minute; allowing 
for 20 per cent. slip it will deliver 568 
pounds of water per minute. As this 
water is delivered against the 180 pounds 
pressure in the feed-water pipe it is 
equivalent to pumping against 419 feet 
of head or 568 pounds raised 419 feet 
per minute, which is equivalent to 37,- 
992 foot-pounds; adding 50 per cent. to 
this for the friction of the water and the 
pump will give 356,988 foot-pounds as 
the total work done per minute by the 
pump, or approximately 10.8  horse- 
power. 

One boiler horsepower is the equiva- 
lent evaporation of 34.5 pounds of water 
from feed water at a temperature of 212 
degrees into steam at atmospheric pres- 
sure. If the feed water goes to the boiler 
at say 180 degrees temperature and is 
made into sieam at 180 pounds pres- 
sure, every pound of water evaporated 
under these conditions will be equivalent 
to the evaporation of 1.083 pounds of 
water from and at 212 degrees. At 568 
pounds per minute the boiler will evap- 
orate 34,080 pounds of water per hour. 
This multiplied by 1.083, the factor of 
evaporation, will give 36,908 pounds as 
the equivalent from and at 212 degrees. 
This divided by 34.5, the number of 
pounds to be evaporated from and at 
212 degrees to equal one horsepower, will 
give 1069 as the horsepower of the 
boiler. 








Horsepower and Size of Steam 
Pipe 

What would be the easiest way to 
figure out the horsepower of this engine, 
diameter of cylinder 20 inches, stroke 48 
inches, slide valve, steam pressure 80 
pounds, size of steam inlet 4 inches, cut- 
off at seven-eighths of stroke, 60 revolu- 
tions per minute ? 

Is it true that by squaring the size of 
the steam pipe of an engine that the ap- 
proximate horsepower of same can be 
obtained P 

A certain manufacturer of engines and 
Sugar-cane machinery in New York 








claims that it is a disadvantage to use a 
Corliss valve motion on a cane-mill en- 
gine because by using the steam expan- 
sively the engine does not give exhaust 
enough for boiling juice. 

Has it ever been the practice to put 
gage cocks on the top of the dome of a 
horizontal return-tubular boiler? 

I. B. 

Full directions for figuring horsepower 
were published in a supplementary form 
with our February, 1906, issue. 

In the May issue of 1893, Power de- 
duced the following formula for the 
diameter of a steam pipe of an engine: 


12 HP 
( =—_ “a 

Transposing this formula, the square 
of the diameter ef the pipe would equal 
one-sixth of the horsepower, so that by 
squaring the pipe diameter and multi- 
plying by six, you ought to get pretty 
nearly the horsepower of the engine, for 
the average case. 

There is nothing to be gained by using 
an efficient engine, that is, an engine 
which is efficient in the use of steam, 
when you have an abundant use for the 
exhaust steam, that is, use for more 
exhaust steam than the engine will make. 
In this case the engine simply becomes 
a reducing valve between the high-pres- 
sure boiler and the low-pressure surface, 
and you get your power practically for 
nothing. 

Cannot imagine what good the gage 
cocks would do on the top of a dome. 
Gage cocks are pretty good things to 
have, and some engineers insist upon 
them, but current practice runs to com- 
bination water columns. 








Pitch of Staybolts 


In a marine boiler of 5/16-inch plate 
having staybolts 7-inch at top of thread, 
and a pitch of 5 inches from center to 
center, what will be the allowable pres- 
sure? What has the pitch to do with the 
thickness of the plate? 

S. G. B. 

Staybolts should be subjected to a 
stress not exceeding 6000 pounds per 
square inch of cross-sectional area; with 
a pitch of 5 inches each bolt would sup- 
port 25 square inches. The cross-sectional 
area of a %-inch bolt at the top of the 
threads, 12 threads to the inch, is 0.42 
square inch, and at 6000 pounds stress 


per square inch the stay would support 
2520 pounds, which divided by 25, the 
number of square inches’ supported, 
would give 100.8 as the allowable pres- 
sure. The pitch of staybolts varies as 
the thickness of the surface supported, 
the thicker the surface the greater the 
pitch. The proper pitch for staybolts 
may be determined by the following rule: 

Multiply the area of the stay by the 
allowable stress in pounds per square 
inch; divide this product by the working 
pressure and extract the square root of 
the quotient. 








Interpole Machines 


What are the advantages of interpole 

dynamos and motors? 
A. B E. 

Sparkless commutation at all loads 
with fixed brushes and almost regardless 
of the strength of the main field. This 
permits :a wide range of speed by field 
regulation, in a motor, and a smaller 
armature for a given output, in a dynamo. 








Stretching Drum Cord 


These diagrams were made by running 
over twice without removing the pencil. 








THE DIAGRAMS 


What makes the variation on the crank 
end and how can it be eliminated ? 
Fr. &. S. 

A stretching of the drum cord at the 
extreme of travel, a slipping of a knot 
or anything which allows the drum to 
start backward ahead of the piston would 
cause the variation shown. 








An electric generating station, to uti- 
lize the waste heat from coke ovens, 
has recently been built at Bankfoot, 
Durham, England. The equipment in- 
cludes two Parsons turbines driving 
machines which feed into the main dis- 
tributing system. It is understood that 
this is one of a number of similar plants 
installed or contemplated in the county 
of Durham, where there are a large nu™- 
ber of coke ovens available for the sai> 


purpose. 
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INTERNAL LUBRICATION OF STEAM EN- 
GINES. By T. C. Thomsen, M. Soc. 
D. C. E. The Technical Publishing 
Company, Ltd., London. 97 pages; 
5x7; illustrated; cloth. Price, 2s. 6d. 

The preference of the author is evi- 
dently for the dark cylinder oils. “While 
it is true that some of the dark cylinder 
oils contain tarry matters, owing to the 
crude contaning pitch which has not been 
extracted during the manufacture and re- 
fining processes, the best cylinder oils on 
the market are dark in color and are ob- 
tained by the fractional system of distilla- 
tion under a vacuum from such crude-oil 
residuum as contains neither asphaltum 
nor sulphur.” 

The pale cylinder oils are obtained 
from dark cylinder oils by filtration 
through bone-charcoal filters, which have 
the effect of removing more or less of the 
coloring matter. At the same time the 
filter extracts certain of the hydrocarbons 
which are more useful for lubricating 
purposes; thus filtered cylinder oils are 
generally not nearly as durable under 
working conditions as dark oils of good 
quality. Compounding mineral cylinder 
oils with the right quantity and grade of 
mixed oil adds to the lubricating proper- 
ties, and this is especially desirable where 
steam engines are working with wet 
steam. Inferior materials used for com- 
pounding will signify their existence by 
producing a disagreeable smell when the 
oil is heated. 

The viscosities of cylinder oils at ordi- 
nary temperatures differ considerably, but 
at the temperature of 600 degrees Fah- 
renheit all cylinder oils whether mineral 
or compounded, whether’ containing 
paraffin waxes or not, become of about 
the consistency of water. Flash points 
determined in the laboratory under at- 
mospheric pressure are of little value in 
determining the behavior of an oil in a 
cylinder under 150 pounds of steam. Glue 
absorbed from the coating of the barrel 
is a frequent source of trouble with 
cylinder oils, and is to be looked for 
when the steam valves and pistons start 
to groaning and a copious supply of oil 
will not stop the noise. The presence of 
glue also causes irregular working of the 
cylinder lubricator, especially those of the 
sight-feed hydrostatic displacement type. 

The author’s preference, too, evidently 

lies with the indirect or atomizing system 
of lubrication. He compares lubricators 
which introduce the oil, either by sight 
‘eed or mechanically, directly into the 
cylinders or valve chest, to the tallow cup, 
and says that most of the oil will drop 
immediately to the bottom of the cylinder 
‘nd be swept out with the exhaust 
‘cam within the next few strokes of the 
‘gine. He advises a pipe protruding 
i» the center of the steam pipe, cut away 

‘\ the end for about one-half of its diam- 
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eter and with the remaining half slotted. 
The oil dripping down upon this is atom- 
ized by the flowing steam and carried by 
it to all of the rubbing surfaces. In 
triple-expansion engines without receivers 
it will be found that when the feed of 
cylinder oil is ample for the satisfactory 
lubrication of the high-pressure cylinder, 
sufficient oil will be carried through to 
successfully lubricate the two remaining 
cylinders. Where large receivers are 
used between the cylinders it will be 
perferable to have a second oil pipe to 
feed oil, in some cases preferably a dif- 
ferent grade of oil, through atomizers 
into steam connections between each re- 
ceiver and the following cylinder. 

Descriptions are given of the sight-feed 
hydrostatic and force-feed type of 
lubricator. In the chapter upon the lubri- 
cation of engines having Corliss valves 
the author urges the futility of feeding 
the oil upon the top of the valve where 
it will be swept off by the entering steam, 
and asserts that “in order to get the best 
results the steam must be lubricated.” He 
shows how this can be done by a Vacuum 
double-feed lubricator, which in connec- 
tion with the fact that most of his chap- 
ter devoted to cylinder lubricators deals 
with the Vacuum Sterling type, of his 
assertion that the best cylinder oils on the 
market are obtained by the fractional sys- 
tem of distillation under a vacuum, and 
the fact that the inside cover of the book 
is occupied by an advertisement of the 
Vacuum Oil Company, Ltd., leads one to 
wonder if the volume is altogether dis- 
interested. 

On colliery winding engines the best 
practice is to employ mechanical lubri- 
cators, actuated by some moving part of 
the engine, and feeding the oil into the 
main steam pipe before the throttle valve 
and, of course, through an atomizer as 
the sight-feed lubricator working with 
the hydrostatic head wastes oil by keep- 
ing on feeding after the engine has 
stopped. In engines employing super- 
heated steam the high-pressure cylinder 
is the most difficult to lubricate, as the 
highly superheated steam does not carry 
the oil particles so well as the saturated 
steam, and it may, therefore, become 
necessary to lubricate the metallic pack- 
ing of the piston and tail rod of the high- 
pressure cylinder. In the case of highly 
superheated steam from 550 to 600 de- 
grees Fahrenheit at the stop valve it is 
desirable to introduce the oil into the 
steam pipe not unduly far back. If, for 
example, the main stop valve is fitted 
close to the valve chest, the cylinder oil 
might be introduced from 9 to 12 inches 
before the valve. For locomotives the 
mechanical lubricator operated from a 
moving member of the mechanism is 
recommended in preference to the sight- 
feed lubricator for the same reason, based 
upon intermittent use, as is mentioned 
above. 

The presence of an ample film of oil 
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can be ascertained by striking a piece 
of paper around the cylinder bore at 
various parts of the stroke. On running 
off the oil film the surface should appear 
bright and glossy. If appreciable wear 
has taken place, the surface will be 
bright, but in quite a different way, and 
although scoring may not have taken 
place, there will always be found fine 
streaks indicating wear and showing that 
the oil does not carry sufficient lubricat- 
ing power. The same remarks will apply 
to the appearance of valve rods, piston 
rods, valves and valve cases. Whenever 
a change of cylinder oil is made irreg- 
ularities more or less are experienced 
during the earlier period of its working. 
This is due to the new oil altering the 
wearing surfaces. Where unsuitable oils 
have been in use and various deposits 
have accumulated behind the piston rings 
and in the glands, cylinder oil of a good 
grade will, if introduced, clean the sur- 
faces. In such cases dirt may be carried 
out on to the piston rod, and the new oil 
generally gets the blame for the evils in- 
troduced by the previous oil. 

Cases have been reported where by the 
aid of graphite it has been possible to 
lubricate steam engines with a less quan- 
tity of cylinder oil than was necessary 
before the introduction of graphite. Also 
where valves, particularly the large un- 
balanced V-slide valves frequently used 
for marine engines, have been made to 
run more quietly by the use of graphite. 
Where, however, these slide valves are 
properly balanced there is ordinarily no 
difficulty experienced in getting satisfac- 
tory lubrication with cylinder oil alone, 
and several objections to graphite are 
urged. 

The value of a steam separator in 
catching the grit, scale and solid matters 
trom the steam line which would other- 
wise pass into the cylinder is pointed out. 
Grit and chemicals used for the precipi- 
tation of scale-forming matter are fre- 
quently brought over from the boilers, re- 
sulting in cut cylinders and trouble with 
cylinder lubrication. Illustrations are 
given of deposits found in valve chests 
due to this cause. 

The volume concludes with a consid- 
eration of the dangers of oil in the ex- 
haust steam when it is returned to the 
boiler, and descriptions of methods for 
preventing and eliminating it. 


THE DESIGN OF CONDENSING PLANT. 
F. W. Wright. 
lishing 


By 

The Technical Pub- 

Company, London. 200 
pages, 7'4x5; 100 cuts and dia- 
grams. 3s. 6d. net. 

This little work, largely reprinted from 
articles in the Mechanical World, is a 
useful addition to the few works on con- 
densation. Hausbrand and Foster have 
both approached the subject from the 
side of the sugar manufacturer. Weiss’ 
book is practically devoted to the counter- 
current principle, and the papers in the 
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journals of the technical societies and in 
the technical press are fragmentary in 
character. Mr. Wright has described jet, 
barometric, ejector, evaporative and sur- 
face condensers, and also their auxil- 
iaries and the cooling tower, in a con- 
cise and logical way. He gives a num- 
ber of design diagrams for the propor- 
tioning of condensers, and is particularly 
happy in some of them. He discusses 
the researches of Stanton, Allen and 
Weightore, and also Unwin’s discussion 
of Allen’s paper, but apparently is not 
familiar with the later work done in Ger- 
many and the United States. 

For the surface condenser Witham’s 
formula 

WL 
180 (T- t) 
is chosen, but he thinks 180 is rather too 
small a value to take for the B.t.u. 
transmitted per square foot per degree 
difference per hour. 

In this formula W is the pounds of 
steam condensed per hour, L is the 
latent heat at vacuum temperature, T is 
the temperature due to vacuum and f¢ 
is the mean of the inlet and outlet water 
temperatures. Mr. Wright would recom- 
mend 200 as the heat transference in- 
stead of 180. He believes that the con- 
denser of the future will have shorter 
tubes of smaller diameter, more passes 
and higher rates of water velocity in the 
tubes. 

The subject of air in the condenser is 
well covered and some of the later ex- 
periments are discussed. The subject of 
evaporative condensers is allowed fifteen 
pages and includes a number of tests 
by Longridge. About thirty pages are 
given to the subject of the cooling of 
condensing water in cooling towers and 
ponds and a short appendix contains de- 
scriptions of three condensing plants but 
lately installed. The book has a fair 
index and is well illustrated. 
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involved, both engineering and financial, 
may be realized from the fact that there 
are eight bridges affected, over a river 
averaging 1000 feet in width, the majority 
of which would be replaced in toto. 








The regular April meeting of the New 
England members of the American So- 
ciety of Mechanical Engineers will be 
held on Wednesday evening, April 27, at 
8 o’clock, in the hall of the Edison Electric 
Illuminating Company, 39 Fourth street, 
Boston. Prof. Charles M. Allen, of the 
Worcester Polytechnic Institute, will read 
a paper entitled the Testing of Water 
Wheels after Installation. The Boston 
section of the American Institute of Elec- 
trical Engineers and the Boston Society 
of Civil Engineers will codperate in this 
meeting. 

The May meeting will be held on 
Wednesday evening, May 18, in a hall 
to be selected later. L. B. Stillwell, 
president of the American Institute of 
Electrical Engineers, will read a paper 
on Conservation matters. This meeting 
will be held under the auspices of the 
Boston section of the American Institute 
of Electrical Engineers, the Boston So- 
ciety of Civil Engineers and the Ameri- 
can Society of Mechanical Engineers co- 
operatively. 


PRLOBITUARY [#] 


At the moment of going to press we 
learn of the death of Gardner C. Sims, 
of Providence, R. I. Mr. Sims was, in 
his early career, associated with J. C. 
Hoadley, of Boston, and was, with Pardon 
Armington, inventor of the Armington & 
Sims engine, which came upon the mar- 
ket just as the high-speed engine was 
being called for for electrical work. He 
has, of late years, been president of the 
Harris Steam Engine Company, of 
Providence, R. I. 5 

















The next monthly meeting of the Amer- 
ican Society of Mechanical Engineers at 
New York will be held on April 12, in 
connection with the American Institute of 
Electrical Engineers, and will be devoted 
to the discussion of The Operation of 
Electric Motors in connection with Ma- 
chine Tools. 








At the regular monthly meeting, held 
March 15, President E. K. Morse, of the 
Engineers’ Society of Western Pennsyl- 
vania, in response to a request made by 
the Pittsburg Chamber of Commerce, ap- 
pointed the following committee to report 
on the question of raising the bridges 
over the Allegheny river at Pittsburg: 
George S. Davison, Julian Kennedy, L. 
O. Wadsworth, John N. Chester, Emil 
Gerber. The importance of the questions 
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L. H. Conklin, recently general man- 
ager of the Scranton Electric Company 
at Scranton, Penn., has been engaged by 
J. G. White & Co., engineers and 
contractors of New York City, as an en- 
gineer in the operating department. 








C. O. Nordensson has resigned his 
position in charge of the Fairbanks- 
Morse Company’s gas-producer depart- 
ment, to go with the Gibbs Gas Engine 
Company, Atlanta, Ga., and Jacksonville, 
Fla. He is the designer of a soft-coal 
gas producer, and since 1902 has held 
positions with R. D. Wood & Co., 
Philadelphia, Westinghouse Machine 
Company, E. Pittsburg, and Fairbanks- 
Morse, Beloit. 
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AMERICAN SOCIETY OF MECHANICAL 
ENGINEERS 


Pres., George Westinghouse; sec., Calvin 
W. Rice, Engineering building, 29 West 39th 
St.. New York. Monthly meetings in New 
York City. Spring meeting at Atlantic City, 
May 31 to June 6 











NATIONAL ELECTRIC LIGHT 
ASSOCIATION 
Pres., Frank W. Frueauff, Denver, Colo.: 
sec. and treas., Frank M. Tait. Association 
York. Next annual convention, St. Louis, 
Mo., May 23-28. 





AMERICAN SOCIETY OF 
ENGINEERS 

Pres., Engineer-in-Chief Hutch I. Cone, 

U .S. N.; sec. and treas., Lieutenant Henry C. 

Dinger, U. S. N., Bureau of Steam Engineer- 
ing, Navy Department, Washington, D. C. 


NAVAL 


BOILER MANUFACTURERY’ 
ASSOCIATION 

Meier, 11 Broadway, New 
Farasey, cor. 387th St. and 

Cleveland, 


AMERICAN 


Pres... i. Dd. 
York; sec., J. D. 
Erie Railway, 





WESTERN SOCIETY OF 
Pres., J. W. Alvord; sec., J. H. 
1735 Monadnock Block, Chicago, Ill. 


ENGINEERS 
Warder, 





ENGINEERS’ SOCIETY OF WESTERN 
PENNSYLVANIA 


Pres., E. K. Morse: sec., E. K. Hiles, 803 
Fulton building, Pittsburg, Penn. Meetings 
Ist and 3d Tuesdays. 





AMERICAN INSTITUTE OF 


ENGINEERS 


ELECTRICAL 


Pres., L. B. Stillwell; sec., Ralph W. Pope, 
33 W. Thirty-ninth St., New York. Meetings 
monthly, excepting July and August. 
AMERICAN SOCIETY OF HEATING AND 


VENTILATING ENGINEERS. 
Pres., William G. Snow: sec., William M. 
Mackay, P. O. Box 1818, New York City. 


NATIONAL Pe get ed OF STATION- 
ARY ENGINEERS 


Pres., William J. Reynolds, Hoboken, N. J.; 
sec. k. W. Raven, 325 Dearborn street, 
Chicago, Ill. Next convention, Rochester, 
N. Y., September, 1910. 


UNIVERSAL CRAFTSMEN COUNCIL OF 
ENGINEERS 


Grand Ww orthy Chief, W. S. Cadwell, Chi- 
cago, Ill.; sec., Thomas H. Jones, 244 Lighth 
street, N. E., Washington, D. C. Next con 
vention, Buftalo, N. i August 2-5, 1910. 


AMERICAN aoe Ay STEAM ENGI- 
IEE 


2 


Supr. Chief Engr., Frederick Markoe, Phila- 
delphia, Pa.; Supr. Cor. Engr., William 8. Wetz- 
ler, 753 N. Forty -fourth St., ” Philadelphia, Pa. 
Next convention, Philadelphia, Pa., June, 1910. 


NATIONAL BENE- 
i 





MARINE. ENGINEERS 
ICIAL ASSOCIATIONS. 

Pres., William F. Yates, New York, N. Y.; 
sec.. George A. Grubb, 1040 Dakin street, Chi- 
cago, Ill. Next meeting, St. Louis, Mo., Jan- 
vary 16-21, 1911. 


OHIO SOCIETY OF MECHANICAL, ELEC- 
TRICAL AND STEAM ENGINEERS 

Pres.. O. F. Rabbe: see. and treas., Prof. 

F. Ik. Sanborn, Ohio State University, Colum- 


bus, Ohio. Next meeting, Cincinnati, May 19 
and 20, 1910. 





INTERNATIONAL MASTER BOILER 
MAKERS’ ASSOCIATION 
Pres., A. E. Brown: see., Harry D. Vaught, 
95 Liberty street, New York. Next meeting 
at Niagara Falls, Canada, May 24-27, 1910. 





INTERNATIONAL UNION OF STEAM 
ENGINEERS 
Pres., Matt. Comerford; sec., Robert A. McKee, 


Peoria, IIl. 7 convention, Denver, Colo: 
September, 1910 


DISTRICT HEATING 
SOCIATION. 

Pres.. A. C. Rogers, Toledo, O.; sec. 
treas., D. L. Gaskill, Greenville, O. 
nual meeting at Toledo, O., 


NATIONAL AS- 


and 
Next an- 
May, 1910. 
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Printed copies of patents are furnished by 
ithe Patent Office at 5c. each. Address the 
Commissioner of Patents, Washington, D. C. 











PRIME MOVERS 


CURRENT MOTOR. 
ton, Cal. 950, 676. 

INTERNAL COMBUSTION A NGINE. 
A. Stranahan, New York, N. Y. 950,683. 

ENGINE. Paul O. Poulson, i Utah. 
950,866. 


STEAM ENGINE. 


Floyd A. Price, Comp- 


Olin 


Zdwin Garst, Dayton, 


Ohio, assignor of one-half to Hamlin Garst, 
Dayton, Ohio. 950,906. 
ROTARY ENGINE. Edwin Erickson and 


? neodane Erickson, Chancellor 8. D. 951,064. 


POWER PLANT AUXILIARIES 
OILING DEVICE. 
Chicago, Ill. 950,556. 
SCREW PUMP. Erastus S. Bennett. New 
York. N. Y., assignor to Continental Engineer- 
ing Company, New York, N. Y. 950,565. 
SCREW PUMP. Srastus S. Bennett, 


William W. Nugent. 


New 


York, N. Y., assignor to Continental Engineer- 
ing Company, New York, N. Y. 950,564. 
SPIRAL JET INJECTOR. George C. Mc- 
Farlane, Saginaw, Mich. 950,598 
VALVE MECHANISM FOR FLUID EN- 


GINES. Herbert H. Van Winkle, Cincinnati, 
and Fred S. Healey, Hartwell, Ohio, assignors 
to the John H. MeGowan Co., Cincinnati, O.. 
a Corporation of Ohio. 950,644. 
INJECTOR. William T. Strain and Wil- 
liam H. Loeke, Robinson, IIl., assignors to 
Locke, Fertig & Locke, Robinson, Ill., a Co- 
partnership. 950,774. 
STEAM TRAP. a oO. 
ecester, Mass. 950,78 
SPARK PLUG. cei 
Fayette, Ind. 950,847 
GRATE BAR. Hart H. McNaughton and 
Peter McNaughton, Charlotte, Mich. 945,574. 
FLUE CUTTER. William H. Damon, New 
York, N. Y. 946,204 
APPARATUS FOR GAS ANALYSIS. Kent 
W. Bartlett and Judson J. Staley, Madison, 
Wis.. assignors to Northern Water Softener 
Co., Madison, Wis., a Corporation of Maine. 
945.740. 
CASING 


Wheeler, Wor- 


B. Fowler, La 


FOR WATER-TUBE BOILERS. 
Josef Suck, Karolinenthal, near Prague, Aus- 
tria-Hungary. 945,203. 

ASH-SP RINKT, ER. 
ester, N. Y. 945,152. 

CONDENSER. rmustav 
delphia, Penn., assignor to 
Foundry and Machine Company, 
Penn., a Corporation of Pennsylvania. 947,845. 

STEAM TRAP. Lyman M. Cooper, Flint, 
Mich., assignor of one-third to Arthur E. 
Stever, Flint, Mich. 947.801. 

PUMP. Jesse B. Garber, Salem, Ohio, as- 
signor to the Deming Company, Salem, Ohio, 
a Corporation of Ohio. 948,168. 

CENTRIFUGAL PUMP. Ferdinand W. 
Krogh, San Francisco, Cal. 948,228. 

PUMPING APPARATUS. Frank S. 
den, Peoria, Ill. 948,278 

DOWN DROP SIGHT-F FEED 
TOR. Frank W. Edwards, Logansport, Ind., 
assignor to the Chicago Lubricator Company, 
lil., a Corporation of Illinois. 948,301. 


Berthold Block, Roch- 


B. Petsche, Phila- 
Southwark 
Philadelphia, 


Heb- 


LUBRICA- 


BOILERS AND FURNACES 


STEAM BOILER FURNACE. William J. 


Ellis, Andrews, N. C. 950,662. 
FURNACE. John Thomson, New Sout and 
Gerald, Niagara Falls, 


Franci is A. J. Fits 
N. Y., assignors to Imbert Process Company, 
New York, N. Y., a Corporation of New York. 
NOSTS. 

BURNER. Willis W. Case, Denver, Colo.. 
‘ssignor to the Denver Fire Clay Co.. Denver, 
lo., a Corporation of Colorado. 950,998. 
 STEAM-BOILER FURNACE. James A. 

Porsyth, Atlanta, Ga. 951,069. 


ELECTRICAL APPARATUS 


ELECTRICAL INVENTIONS AND APPLI- 
ANCES 

_ ARC-LAMP. 
im H. Dalton, 

‘eneral Electric 
ew York. 945, 
ELE ana: Lawrence Connell, Jr., 
rtland, Ore. 945,01 
TELEPHONE bn 
ivall, South Bend, Ind. 945,023. 


Charles H. Harthan and Wil- 
Lynn, Mass.. assignors to 
Company, a Corporation of 


( 


Stanley A. 
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ELECTRIC LIQUID-HEATER. Oscar H. 
Fiddes, San Francisco, Cal. 945,027. 

SPARKER OR IGNITER. Walter C. West- 
away, Beloit, Wis., assignor, by direct and 
mesne assignments. 945,069. 

MULTIPLE TELEPHONE TRANSMIT- 
TER. Frank W. Wood, Newport News, Va. 
945,069. 

RESISTANCE-GRID. Bradley Haskins, 
Milwaukee, Wis., assignor to Allis-Chalmers 
Company, a Corporation of Wisconsin. 
945,092. 

MOTOR-CONTROLLER. Clark T. 
son, Milwaukee, Wis. 945,093. 

INSULATOR-CLAMP. Jasper 
Kirkwood, Mo. 945,213. 

INSULATOR CL 9 
Kirkwood, Mo. 945,2 

FUSE FOR asanainne CIRCUITS. Con- 
rad J. Dorff, Chicago, Ill., assignor to the 
Harvard Electric Company, Chicago, Ill, a 
Corporation of Illinois. 949,296. 

DYNAMO ELECTRIC MACHINE. Henry 
G. Reist, Schenectady, N. Y., assignor to Gen- 
eral Electric Co., a Corporation of New York. 
949,305. 

ELECTRICAL 


Hender- 
Blackburn, 


Jasper Blackburn, 


CONTROLLER. Frank L. 


Sessions, Columbus, Ohio, assignor to the 
Jeffrey Mfg. Co., a Corporation of Ohio. 


949,333. 

VAPOR-ELECTRIC LAMP CIRCUIT. Percy 
If. Thomas, Montclair, N. J., assignor to 
Cooper Hewitt Electric Co., New York, N. Y., 
a Corporation of New York. 949,335. 

DYNAMO-ELECTRIC MACHINE. 
F. W. Alexanderson, Schenectady, N. 
signor to General Electric Co., 
of New York. 949,345. 

ELECTRIC LOCOMOTIVE. Ernst F. W. 
Alexanderson, Schenectady, N. Y., assignor to 


Ernst 
Y., as- 
a Corporation 


General Electric Co., a Corporation of New 
York. 949,347. 

ELECTROMAGNETIC IRONING BOARD. 
Edward St. Clair, Baltimore, Md., assignor 
of one-half to M. H. Cosh, Baltimore, Md. 
949,351. 

INCANDESCENT LAMP SOCKET. Walter 
Hi. Perkins, Cheshire, Conn., assignor to the 
Waterbury Mfg. Co., Waterbury, Conn., a Cor- 


poration. 949,363. 

JUNCTION BOX. William J. Graham, To- 
ronto, Ontario, Canada. 949,426. 

ELECTRIC FURNACE. Charles A. Weeks, 
Vhiladelphia, Penn. 949,511. 

SOCKET FOR INCANDESCENT ELEC- 
TRIC LAMPS David E. Bown, Pittsburg, 
Penn. 949,517. 


SYSTEM yo ELECTRIC DIs <a Lap g 
Adelbert W. Gray, New York, N. Y. 949.5 
CLUSTER SOCKET. perce 
Jr., New York, N. Y., assignor to John H. 
Dale, New York, N. Y. 949,541. 
INVERTED INCANDESCENT GAS LAMP. 


Edward ". 


Gustav Raap. Berlin, Germany, assignor to 
Selas Gesellschaft mit beschrankter Haftung, 
Berlin, Germany. 949,547 

LIGHTNING ARRESTER. George W. 
Ciark, Grand Rapids, Mich., assignor of one- 
half to James B. Doyle, Grand Rapids, Mich. 
949,565. 

AUTOMATIC CIRCUIT CLOSER. Thomas 


W. McKenzie, - ca sritish Columbia, 
Canada. 949,593. 

SYSTEM OF INST LATION. Louis Stein- 
berger, New York. N. Y. 949,604. 

ELECTRIC FUSE PLUG. John H. Han- 
son, Chicago, Ill. 949,630. 

MOTOR FOR TUBE CLEANERS. Harry 
S. Stormer, Johnstown, Penn. 949.638. : 

ELECTRIC INSULATOR. Harold Ww. 
Eden, Detroit, Mich., assignor to P. R. Manu- 


facturing Company, Detroit, Mich., a 
poration of Michigan. 949,726. 

ALTERNATING - CURRENT 
APPARATUS. David Larson, 
949,740. 

GROUND WIRE CONNECT OR. 
McKenna, Wauwatosa, Wis.. 
half to Henry B. Burr, 
949,743. 


. ELECTRICAL 


Cor- 


ELEVATOR 
Yonkers, N. Y. 


Francis E. 
assignor of one- 
Milwaukee, Wis. 


; MEASURING INSTRU- 
MENT. Edwin F. Northrup. Philadelphia. 
Penn., assignor to Leeds & Northrup Com- 
pany, a Corporation of Pennsylvania. 950.513. 
ELECTRIC WINDING MECHANISM FOR 
TIMEPIECES. Jacob Steiger. Besancon. 
France, and James Besancon, La Chaux-de- 
Fonds, Switzerland. 950,520. 
ELECTRICAL RECORDER. 
Northrup, Philadelphia, Penn.., 
& Northrup Company, a 
Pennsylvania. 950.555. 
ELECTRIC HEATER. 
Grand Rapids. Mich., 
Donald, Chicago, TI. 
ELECTRICAL 
MENT. 
Harry 


Edwin F. 
assignor Leeds 
Corporation of 


Min Delin McGerry, 
assignor to Bert E. Me- 
950.599. 
MEASURING 
Maurice J. Wohl, New 
Hertzberg, Brooklyn, N. Y., 


INSTRT'- 
York. and 


assignors 
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to Abbott A.Low, Horseshoe, N. Y.: Maurice 
J. Wohl, New York, N. Y., and Harry tlertz- 
berg, Brooklyn, N. Y., trustees. 950,47. 

CLUSTER LAMP SOCKET. Reuben B. 


Benjamin, Chicago, ILL, assignor 
Electric Mfg. Co., Chicago, 
of Illinois. 950,650. 
LAMP-HOLDING DEVICE. Reuben B. Ben- 
jamin, Chicago, Ill, assignor to Benjamin 
Electric Mfg. Co., Chicago, Ill., a Corporation 
of Illinois. 950,651. 
CLUSTER LAMP SOCKET. 
senjamin, Chicago, Ill., assignor 
Electric Mfg. Co., Chicago, 
of Illinois. 950,652. 


to Benjamin 
lll, a Corporation 


Reuben B. 
to Benjamin 
lll., a Corporation 


CURRENT DISTRIBUTOR AND TIMER. 
James M. Smith, Philadelphia, Penn., assiguor 


of one-half to Wilson ID. Craig Wright, Vhila- 
delphia, Penn. 950,706. 
ELECTRIC MERCURY ARC LAMP. John 


M. Anck, Philadelphia, Penn.; William Anck, 
administrator of said John M. Anck, de- 
ceased, assignor of one-twelfth to William 
Caner Wiederseim, one-twelfth to E. Hayward 
Fairbanks, and one-fourth to William Steell 
Jackson, Philadelphia, Penn. 950,760. 

ELECTRICAL BATTERY HOLDER. 
Engel, Holyoke, Mass. 950,845 

ELECTRIC BATTERY. William Morrison, 
Chicago, Ill. 950,861. 


Ilenry 


ELECTRIC FURNACE. John Thomscn, 
New York, N. Y., assignor to Imbert I’rocess 
Company, New York, N. Y., a Corporation of 
New York. 950,877. 

ELECTRIC FURNACE. John Thomson, 
New York, N. , assignor to Imbert DProcess 
Company, New York, N. Y., a Corporation of 
New York. 950,879. 


ELECTRIC FURNACE. John Thomson, 
New York, N. Y., assignor to Imbert Process 
Company, New York, N. Y., a Corporation of 


New York. 950,880. 

ELECTRIC FURNACE. John Thomson, 
New York, N. Y., assignor to Imbert l’rocess 
Company, New York, N. Y., a Corporation of 
New York. 950,881. 

ELECTRIC FURNACE. John Thomson, 
New York, N. Y., assignor to Imbert Process 


Company. New York, N. Y., a Corporation of 
New York. 950,882. 

ELECTRIC FUSE. William J. 
Indianapolis, Ind. 950,932. 


Lehmann, 


MISCELLANEOUS TOOLS AND 
APPLIANCES 


WRENCH. 
Wash., 


Warner, Tacoma, 
Investment Com- 


: Henry H. 
assignor to Safety 


pany. Tacoma, Wash., a Corporation of Wash- 
ington. 950,584. 
WRENCH. Henry H. Warner, Tacoma, 


Investment Com- 
a Corporation of Wash- 


Wash., assignor to Safety 
pany, Tacoma, Wash., 
ington. 950,585. 

VALVE MECHANISM FOR WATER ELE- 
VATORS. John L. Latta, Hickory, N. C. 
947,827 


MACHINE FOR PACKING PIPE JOINTS. 
Carroll E. Miller, Jr., Grand Rapids, Mich. 
947,837. 

ROCKER VALVE. Squire N. Palms, Hud- 
son, Wis. 947,844. 


GREASE-CUP FILLING DEVICE. John W. 
Faessier and Luther K. Smith, Moberly, Mo. 
947,807. 


NOZZLE FOR STEAM BOILERS. William 
Hlorsley, Jersey City, N. J. 948,053, 


FORCE-FEED LUBRICATOR. Edward Tils 
ton, Manchester, England. 948,192. 

{0D PACKING. Parmer Dorsey, Hutehin- 
son. Kan., assignor to the Standard Supply 
& Mfg. Co., Hutchinson, Kan., a Corporation 
of Kansas. 947.889. 

SPEED-MULTIPLYING 
MOTORS. Arthur L. 
947,908. 

PIPE-THREADING 
Walter and 
948,102. 

PUMP VALVE. George (Mark, Chie»go, 
Ill. assignor to the Economic Specialty Com- 
pany. Chicago, Ill., a Corporation of Illinois. 
948,132. 


MECHANISM FOR 
Heglar, Spokane, Wash. 


MACHINE. 
Edward L. Troup, 


David C. 
Toledo, Ohio. 


ATTOMATIC SHUT-OFF VALVE. Michael 
H. Farley. Bremerton, Wash., assignor of one- 
third to Frank Crowley, Bremerton, Wash. 
948,135. 

PROCESS AND APPARATUS FOR TIE 
INTERCONVERSION OF KINETIC AND 
POTENTIAL ENERGY IN FLUIDS. Sehas- 
tian Z. de Ferranti, —ae Bridge, near 
Sheffield, England. 948.213. 

ADJUSTABLE CoUPp sso. Fredrik HWan- 
son. Rome, Ga. 948,221. 


VALVE GEAR FOR -~ ines 
vath, Wheeling, W. Va. 

COUNTERBALANCE 
PUMPS William 
Ridge, Wis. 948 


Geza Hor- 
F —' 
Koethe, Jr., 
27. 


WATER 
Brinkman 














6le Lie Sales Deportment : Power: 72 The EnGineer: eee <j) 


March 29, 1910 














MOMENTS WITH THE 4f 
Advertising Editor ‘ 























Mark Twain wrote a whole 
book, which was afterwards made 
into a play, on the subject of substi- 
tution. 


The play was known as ‘“‘ Puddin’ Head Wilson,” 
and you who saw it will remember that an octoroon 
wench substituted her child for the heir apparent of 
the southern family whose slave she was. 


As babies they looked alike and acted alike— 
they both had the same label and just naturally the 
parents of the white child were fooled. 


By and by as the children grew to manhood, the 
“‘substitute’’ developed traits that were not in keeping 
with his position. 

He was deceitful, cowardly, a thief, well nigh a 
murderer and, taken all together, was as fine a specimen 
of the thug as could be found this side of Whitechapel. 


In the course of time, you will remember, he was 
exposed by Puddin’ Head Wilson through the applica- 


tion of the well-known fact that no two thumb marks 


in all the world are exactly alike. 


Puddin’ Head had preserved the babies’ thumb 
marks all those years. 


The slave had procured for her child all the bene- 
fits that the position and affluence of the white young- 
ster’s family entitled the latter to. 


The negro had the yellow streak in him and 
couldn’t live up to the demands of the occasion. 


The real ‘‘easy marks’’ were the parents who 
accepted the substitute. 


A manufacturer of inventive ability markets an 
article of merit, puts thought and time and care into 
its manufacture, advertises it extensively and creates 
a demand which increases as the merit of the product 
becomes more apparent. 


He adopts a distinctive label or trade mark, 
and presently the label or trade mark becomes syn- 
onymous with good goods. 


Lurking in the background is a sort of parasite. 
He has no inventive ability, no capital, nothing but 
a ‘‘yellow streak”? which prompts him to fasten 
onto the other fellow for his nourishment. 


So he makes a passable ‘“‘substitute’’ for the 
original goods, gets up a trade mark or label or name 
that is so close to the real thing that it is nearly a 
state’s prison offense, and proceeds to trade upon the 
original maker’s reputation. 
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Says he to the retail dealer, ‘‘ Here's 
‘Mattawan’; it’s the same as ‘Man- 

hattan,’ only cheaper, and you can 
make twice the profit on it.” 


And the dealer—the dishonest one—aids and 
abets the deception by stocking the goods. 


Along comes Mr. Buyer with the request, ‘‘Give 
me some more ‘Manhattan,’ it’s a fine thing.”’ 


“Sure,” says Mr. Dealer, ‘‘here you are’’; and 
he flashes the deceptive looking ‘‘Mattawan”’ at the 
buyer, who falls for the swindle. 


By and by the bad traits of the substitute develop. 


And the buyer writes post haste to the manufac- 
turers of the original article and tells them what he 
thinks of them in zig-zag words of ten syllables. 


Whereupon the maker’s representative calls and 
soon shows the buyer that he “‘bit’’ on a substitute. 


That is one way the deat works. At other times 
the dealer will say, in response to the request for ‘“‘ Man- 
hattan,” ‘“‘Say, here’s something just as good, only 
much cheaper—it’s ‘Mattawan.’”’ 


“How can it be ‘just as good’ yet cheaper?”’ the 
buyer asks. 


, 


“Well, you see,’’ is the answer, ‘‘the maker of 
‘Manhattan’ puts so much money into advertising 
that he has to get a high price and the other fellow 
doesn’t.” 


And the buyer sometimes swallows that canard, 
hook, line and sinker, with the same result that the 
substitute proves its inferiority in course of time. 


The manufacturer of the original, simon-pure, 
all-wool article suffers from the substitution evil. 


But the real sufferer is the man who has the 
substitute palmed off on him. 


And yet the remedy for the ill lies in the latter’s 
hands. 


When you read advertisements and buy the goods 
advertised, get what you ask for. 


Note carefully the appearance of the goods and 
their names. 


Refuse the substitutes. 


You would resent in a minute a dealer’s attempt 
to hand you a counterfeit bill in change. 


Don’t let him hand you the counterfeit goods. 




















